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FIGURE 26 
CR 126 WEST AREA 

SOURCE AREA 
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T
he ground w

ater analytical data in the C
R

 126 W
est A

rea for the S1 sand 
indicates elevated levels of benzene, toluene, vinyl chloride, 1,2-dichloroethane, trans-
1,2-dichloroethene, cis-1,2-dichloroethene, 1,2-dichloropropane, 1,1,2-trichloroethane,  
trichloroethene, 1,1-dichloroethene and styrene at or above their M

C
Ls.  T

hese sam
ples 

w
ere collected from

 m
onitor w

ells in about a 3-acre area centered near w
ell A

W
-56.  

E
levated levels (above 1 m

g/L) of 1,1-dichloroethane, acetone, tert-butyl alcohol, 
naphthalene, 2-butanone, and 2-hexanone have also been reported.  T

he horizontal extent 
of affected ground w

ater in the shallow
 zone (i.e., the S1 Sand) is defined by non-

detected results at w
ell locations to the north [T

em
porary M

onitoring W
ell (T

M
W

) 17, 
T

M
W

-18, T
M

W
-13, and T

M
W

-15], to the east (M
W

-31), to the south (A
W

-64 and A
W

-
47), and to the w

est (A
W

-41, and M
W

-30) (See Figure 27).  A
 sum

m
ary of the S1 ground 

w
ater analytical results is provided in T

able 6. 
 

T
he ground w

ater results from
 the S2 Sand indicate elevated levels of benzene, 

vinyl chloride, and 1,2-dichloroethane at or above their M
C

Ls.  T
he data suggests that the 

releases that affected the S1 sands have also affected the deeper S2 sand.  A
 review

 of the 
results for the sam

ples show
s that contam

inant concentrations w
ithin the S2 Sand 

decrease rapidly w
ith depth.  H

ow
ever, affected ground w

ater extends to the base of the 
S2 Sand (approxim

ately 80 feet below
 ground surface).  T

he affected ground w
ater plum

e 
extends laterally to the w

est-southw
est from

 the source area to w
ell M

W
-127.  

C
oncentrations of site contam

inants detected in M
W

-127 are below
 the M

C
Ls.  D

ata 
collected from

 S2 w
ells M

W
-122 and M

W
-123 (located north and south of the source 

area) w
ere used to estim

ate the lim
it of the S2 contam

inated ground w
ater plum

e (See 
Figure 28).  A

 sum
m

ary of S2 ground w
ater analytical results is provided in T

ables 7 - 8. 
 

T
he qualitative M

IP screening and soil and groundw
ater sam

pling w
ere used to 

assess the extent of contam
inated soil and groundw

ater in order to evaluate rem
edial 

alternatives and support rem
edial design activities.  D

ata collected from
 this effort w

as 
used to develop an estim

ate of the contam
inant distribution w

ithin the soils and ground 
w

ater in the C
R

 126 W
est A

rea.  T
his estim

ate is presented in the T
able 9. 

 T
he area of contam

inated S1 shallow
 ground w

ater is approxim
ately 3 acres (See 

Figure 29).  T
he saturated zone currently extends w

ithin ten feet of the ground surface, 
but w

as as deep as 18 feet in the past based on historical data; this has resulted in a sm
ear 

zone for the capillary fringe. 
 

 
D

ata from
 the various investigations in the C

R
 126 W

est A
rea indicate that 

lim
ited m

igration of the organic contam
inants has occurred, w

hich suggests that the 
organics present have an affinity for the soil.  T

here does not appear to have been a 
significant am

ount of m
igration in the S1 or S2 sands from

 the C
R

 126 W
est A

rea in the 
last 30 years since disposal occurred.  For exam

ple, benzene and vinyl chloride 
concentration levels reported in analytical results for ground w

ater sam
ples collected in 

February 2005 from
 m

onitor w
ell A

W
-62 (7.5 and 78 m

g/l, respectively) are greatly 
reduced by the tim

e the ground w
ater has m

igrated only a short distance to w
ell A

W
-63 

(0.0007 and 0.012 m
g/l, respectively), located about 50 feet directly dow

n gradient. 
 C
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FIGURE 27 
Estimated Limit of S1 Plume 

Based on Clean Monitoring Wells 
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FIG
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B
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T
A

B
L

E
 9 

C
R

 126 W
E

ST
 A

R
E

A
 

C
O

N
T

A
M

IN
A

N
T

 D
IST

R
IB

U
T

IO
N

 IN
 SO

IL
 A

N
D

 G
R

O
U

N
D

 W
A

T
E

R
 

 
Z

one 
D

epth B
elow

 
G

round Surface 
(feet) 

C
ontam

inant 
M

ass 
in Place (kg) 

Percent of 
T

otal 

C
1 C

lay Zone  
0 to 10 

779 
9.97%

 
C

1 C
apillary Fringe  

10 to 18 
2506 

31.47%
 

Shallow
 Saturated Zone (S1)  

18 to 24 
2929 

36.79%
 

G
round W

ater (S1)  
~20 to 22½

 
57 

--- 
B

elow
 Shallow

 Zone (C
2) 

24 to ~30 
1733 

21.77%
 

Interm
ediate/D

eeper Zones 
30 to 80 

14 
0.18%

 
G

round W
ater 

30 to 80 
18 

--- 
N

ote: Percent of total calculated on soil analytical data only. 
 

 
N

atural attenuation is likely occurring in the C
R

 126 W
est A

rea and appears to be 
controlling the m

igration of constituents and likely accounts for the relatively low
 levels 

and lim
ited extent of contam

inants reported in the m
onitoring w

ells.  A
 chem

ical fate and 
transport discussion for reported contam

inants is discussed in Section 5.0 of the 
Supplem

ental Site Investigation and A
lternative E

valuation R
eport (E

nvironm
ental 

R
esources M

anagem
ent, D

ecem
ber 2, 2005).  T

he type of chem
ical and am

ount released 
into an environm

ental m
edium

 via a specific pathw
ay is largely dependent on physical 

and chem
ical properties of the contam

inant as w
ell as site-specific factors.   

  
3.3 

C
R

 126 W
est A

rea R
em

edy  
 

T
he Supplem

ental Site Investigation and A
lternative E

valuation R
eport (SSI-

A
E

R
) included various rem

edial technologies, grouped the technologies into various 
rem

edial alternatives, and evaluated the rem
edial alternatives for applicability to the C

R
 

126 W
est A

rea.  T
he SSI-A

E
R

 presented and evaluated eight different rem
edial 

alternatives, including: 

1. 
N

o A
ction; 

2. 
Institutional A

ction; 

3. 
N

atural A
ttenuation; 

4. 
Pum

p and T
reat;   

5. 
E

xcavation;  

6. 
In-situ C

hem
ical O

xidation (ISC
O

);  

7. 
Soil vapor extraction (SV

E
); and 

8.    
A

 C
om

bination A
lternative of E

xcavation and ISC
O

.��
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FIGURE 29 
CR 126 WEST AREA S1 

GROUND WATER 
PLUME 
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T
he results of the evaluation of the eight rem

edial alternatives concluded that 
none of the alternatives w

ould m
eet the rem

edial objective of achieving M
C

Ls in ground 
w

ater at the C
R

 126 W
est A

rea w
ithin a reasonable tim

e fram
e.  In particular, of the 

above rem
edial alternatives, the N

o A
ction, the Institutional A

ction, and the N
atural 

A
ttenuation alternatives are not acceptable because they entail no source reduction and no 

active treatm
ent.  For the other alternatives, by considering the estim

ated m
ass to be 

present, subtracting the am
ount of m

ass potentially rem
oved or treated by the above 

technologies, and then dividing by the natural attenuation rates in the C
R

 126 W
est A

rea, 
provides estim

ates of cleanup tim
es that are greater than 100 years.  H

ow
ever, each 

alternative w
ould be protective of public health and the environm

ent if they w
ere to 

include: 

• 
Institutional controls to preclude use of ground w

ater w
ithin the affected zones 

near the C
R

 126 W
est A

rea; and  

• 
G

round w
ater m

onitoring and contingent rem
edial m

easures that w
ould be 

im
plem

ented if the plum
es w

ere to expand and threaten ground w
ater uses for 

dom
estic and com

m
ercial/industrial purposes. 

B
ased on the evaluation of the alternatives listed above, the results of site specific 

ISC
O

 bench scale testing, a field pilot study w
hich evaluated m

echanical auger m
ixing of 

contam
inated soils w

ith a chem
ical oxidant (i.e., persulfate), and com

m
ents received 

during the public com
m

ent period, the selected rem
edy for the C

R
 126 W

est A
rea 

includes the follow
ing com

ponents: 

• 
U

sing augers to m
echanically m

ix the soils in the central disposal area of the C
R

 
126 A

rea to a depth of  25 feet w
ith chem

ical oxidant to treat the m
ost affected 

soils and a portion of the shallow
 ground w

ater zone (referred to as the S1 zone) 
and using lim

e, cem
ent, or fly ash to strengthen the soils.  

• 
U

sing a vapor capture system
 that w

ill route vapors from
 the auger m

ixing to a 
treatm

ent or adsorption system
 (such as a therm

al oxidizer or activated carbon). 

• 
Installing tem

porary security fencing around the active rem
ediation area. 

• 
T

em
porary rerouting, or replacing the county road around the treatm

ent area. 

• 
Placing tem

porary berm
s around the active rem

ediation area. 

• 
H

ydro-m
ulch seeding of the disturbed area to provide erosion control.  

• 
A

 new
 roadw

ay after active rem
ediation has been com

pleted.  

• 
Im

plem
enting institutional controls through either obtaining property ow

nership 
or restrictive covenants for the property necessary to im

plem
ent the rem

edy and 
protect hum

an health and the environm
ent.  R

estrictions w
ill be placed that w

ill 
prohibit the installation of drinking w

ater w
ells that m

ay contribute to plum
e 

m
igration or result in exposure.  T

he restrictions w
ill also prohibit excavations in 

the C
R

 126 W
est A

rea w
ithout prior approval. 

 
T

he estim
ated cost for the C

R
 126 W

est A
rea rem

edy (as presented in the C
ounty 

R
oad 126 W

est A
rea R

em
edial A

ction P
lan (E

R
M

, M
arch 1, 2006)) is approxim

ately 
$7,800,000.   T

he breakout of this estim
ated cost is presented in T

able 10.  
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T
A

B
L

E
 10 

C
R

 126 W
est A

rea 
E

stim
ated C

onceptual C
osts 

In-Situ Soil M
ixing w

ith C
hem

ical O
xidation  

 
T

ask D
escription 

 
C

osts 
E

ngineering &
 

Planning 

A
gency Interaction and M

eetings 
Planning, A

ccess and U
tilities 

B
aseline Soil Testing 

Treatability Study, B
ench Scale Testing 

Final Treatm
ent R

em
edy D

esign 
Surveying &

 C
ontrols, R

em
edial Im

plem
entation Plan 

D
esign Specifications and C

onstruction Q
uality A

ssurance Plan, 
Traffic D

iversion Plan and A
pprovals 

N
eighbor Tem

p. R
elocation (4 Fam

ilies N
ear FW

R
A

) 

$531,000 

In-Situ Soil M
ixing 

M
obilization 

Site Preparation – C
lear A

sphalt R
oad and Setup 

C
onstruct Tem

porary B
ypass R

oad 
Setup U

tilities – W
ater, E

lectricity, etc. 
Soil M

ixing U
sing D

ual A
uger, Including R

eagent  
A

uger A
nchoring System

 
R

em
ove and Stockpile H

eaved Soil (20%
 by volum

e) 
Stabilize Subgrade (0 to 5 feet below

 ground surface) 
Prepare Subgrade, G

eogrid (2 layers) 
R

econstruct C
R

 126, A
sphalt Surface 

Topsoil C
over and V

egetation, A
ir M

onitoring 
H

ealth and Safety &
 Project M

anagem
ent 

$1,816,289 

O
ff-gas T

reatm
ent 

M
obilization, U

tilities &
 Setup 

Treatm
ent O

peration and M
aintenance 

W
ater Separation U

nit &
 Liquids M

anagem
ent 

G
A

C
 Scrubbers For E

m
ergency (2 x 8000 lb beds) 

O
perator &

 E
xpenses 

$197,198 

Stabilization of 
T

reated Soil 

M
obilization, Silo, A

uger m
ixer, etc. 

Stabilize Soil (5 to 25 feet below
 ground surface) 

C
onstruction Q

uality A
ssurance 

A
ir M

onitoring, H
ealth and Safety, Project M

anagem
ent, 

C
onstruction M

anagem
ent 

$489,864 

T
reatm

ent and 
D

isposal of H
eaved 

Soil 

E
xcavate and Load H

eaved Soil 
O

ffsite D
isposal and C

lass 2 N
on-hazardous 

Transportation to landfill 
Sam

pling &
 A

nalysis, C
haracterization 

$93,239 

G
round W

ater 
M

onitoring 

Install &
 C

om
plete S1 M

onitoring W
ells 

Install &
 C

om
plete S2 M

onitoring W
ells 

Survey, E
stablish B

aseline D
ata, W

ell C
om

pletion,  
Q

uarterly M
onitoring (Sam

pling, A
nalysis, R

eporting) 
A

nnual M
onitoring  

$1,622,184 

Institutional C
ontrols 

Property V
alue A

ssessm
ent and N

egotiations 
Survey C

ontrol, Title Search, and D
eed 

A
cquire Land, W

ater R
ights, Title Transfer, C

losing 
Security Fence 
Inspections &

 R
eporting (8 Q

uarterly, 3 A
nnual, 5 – 5 years) 

Periodic Lim
ited M

aintenance of C
R

 126 

$1,493,000  
$6,242,800 
$1,560,700 

Subtotal 
C

ontingency (25%
) 

E
stim

ated Total C
osts 

$7,800,000 
 C
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3.4 
C

R
 126 W

est A
rea T

echnical Im
practicability (T

I) E
valuation  

 
T

he purpose of this section is to discuss the reasons w
hy the available rem

edial 
technologies w

ill not achieve M
C

L drinking w
ater standards in the C

R
 126 W

est A
rea 

aquifers w
ithin a reasonable tim

e fram
e.  E

PA
’s 1993 “G

uidance for E
valuating the 

T
echnical Im

practicability of G
round-W

ater R
estoration” outlines three general factors 

that can inhibit ground w
ater restoration and justify the granting of a T

I w
avier: 

• 
H

ydrogeologic factors;  

• 
C

onstituent -related factors; and 

• 
R

em
ediation system

 inadequacies. 
 Investigations conducted at the C

R
 126 W

est A
rea and the other areas of the site indicate 

that the conditions in the C
R

 126 W
est A

rea related to each of the above three factors 
w

ork to preclude the tim
ely restoration of ground w

ater. 
 

H
ydrogeologic factors in the C

R
 126 W

est A
rea are consistent w

ith increased 
difficulty in rem

ediation of contam
inated soil and ground w

ater and include a com
plex 

and heterogeneous stratigraphy of interbedded silts and clays and som
e sand, low

 
hydraulic conductivity, a dow

nw
ard vertical gradient, and high tem

poral variation in the 
w

ater levels.  G
iven the overall clayey and silty nature of the S1 Sand in the C

R
 126 

W
est A

rea, the rem
oval or in-situ treatm

ent of constituents w
ill be lim

ited because 
m

igration of contam
inants or of treatm

ent m
edia (e.g., air, oxidants, or nutrients) w

ill be 
lim

ited by the follow
ing: 

• 
Low

 hydraulic conductivity of the form
ation, lim

iting advective flow
 processes 

resulting in diffusion being the prim
ary m

ass transfer m
echanism

; and 

• 
T

he tendency of the clays to adsorb constituents and trap non-aqueous phase 
w

aste liquids (N
A

PLs), retarding their m
igration and lim

iting their availability to 
rem

edial recovery technologies.   

 
T

he hydraulic conductivity of the shallow
 S1 Zone sandy layer is fairly low

, about 
5x10

-4 cm
/s (centim

eters per second), due to its high clay and silt content.  A
s a result, in 

the shallow
 zone the pum

ping rates are lim
ited.  T

he low
 hydraulic conductivity of the S1 

Sand and the associated low
 pum

ping rate w
ill lim

it the ability of a ground w
ater 

recovery system
 to effectively rem

ediate the shallow
 ground w

ater.  For exam
ple, the SI 

shallow
 zone pum

p tests indicated a 4-foot draw
 dow

n at a pum
ping rate of only 0.1 

gallon per m
inute.    A

t pum
ping rates this low

 it w
ill take m

any years for a ground w
ater 

recovery system
 to effectively flush m

ultiple volum
es of w

ater through the affected 
portion of the shallow

 zone, m
aking rem

ediation ineffectual. 
 

In contrast to the S1, the hydraulic conductivity of the interm
ediate zone (the 

upper portion of the S2 Sand) is higher, or about -1x10
—

2 cm
/s.  A

s a result, in the 
interm

ediate/deeper zone the pum
ping rates are greater.  For exam

ple, an aquifer test in 
the interm

ediate zone indicated that a 7-foot draw
 dow

n w
as achieved at a rate of 10 

gallons per m
inute, indicating that a higher pum

ping rate could have been tolerated.  
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H
ow

ever, the distribution of constituents in the C
2 C

lay betw
een the S1 and S2 Sands 

w
ill lim

it the ability of a ground w
ater recovery system

 to effectively rem
ediate the S2 

Sand and to recover constituents adsorbed onto the intervening clays. 
 

T
he hydraulic conductivity of the clays and silty clays in the C

1 C
lay, S1 Z

one, 
and C

2 C
lay appears to be about four orders of m

agnitude less than the sandy m
aterials 

(i.e., less than 1x10
-7 cm

/s).  T
he low

 perm
eability of the clays and silty clays w

ill lim
it 

the ability of in-situ rem
edial technologies to recover contam

inants adsorbed onto the 
silts and clays.  T

he clays and silty clays w
ill, therefore, serve as an ongoing diffusion-

lim
ited source of constituents to the S1 and S2 Sands that w

ill lim
it the long-term

 ability 
of rem

edial efforts to clean up those aquifers. 
 C

onstituent and source-related factors at the C
R

 126 W
est A

rea indicative of 
difficult rem

edial conditions, identified in the U
S E

PA
’s T

I guidance, include a com
plex 

contam
inant distribution [as reflected by the historical disposal of aqueous and non-

aqueous phase liquids (N
A

PL) that penetrated about 40 ft into the ground, the large 
volum

e of affected m
edia encom

passing a 5-acre area, and deep affected m
edia w

ithin 
the S2 Sand at depths up to 85 feet below

 ground surface], the large volum
e of the 

original release over several years (as reflected in the total m
ass estim

ated to be present), 
and a com

plex m
ix of chem

ical properties for the constituents in the w
astes disposed in 

or near the C
R

 126 W
est A

rea.  B
ased on an evaluation of the contam

inant m
ass 

distribution (see T
able 9), one can derive the follow

ing: 
 

• 
O

ver 99%
 of the total contam

inant m
ass is contained w

ithin the low
 perm

eability 
clays and silts of the C

1, S1, and C
2 zones.  C

onsequently, this portion of the 
m

ass w
ill be difficult to rem

ove via extraction technologies due to the low
 

perm
eability of the clays and silts in these zones. 

• 
A

pproxim
ately 24%

 of the contam
inant m

ass is found in the C
2 C

lay layer 
betw

een the shallow
 S1 Zone and the interm

ediate/deeper zones of the S2 Sand.  
C

onsequently, this portion of the m
ass w

ould be difficult to rem
ove and w

ould 
represent a continuing source of contam

inant constituents that w
ould dissolve or 

diffuse into the S2 ground w
ater. 

• 
Less than 1%

 of the m
ass is present as dissolved contam

inants in the S1 and S2 
Sands.  C

onsequently, recovery technologies w
ould rem

ove less than 1%
 of the 

m
ass present.  E

ven if the shallow
 vadose zone soils w

ere excavated, extraction of 
the rem

ainder of the m
ass (about 90%

) w
ould be lim

ited by the very slow
 process 

of diffusion from
 the clays and silts in the C

R
 126 W

est A
rea.  

It should be noted that the contam
inants reported present in the soil and ground 

w
ater of the C

R
 126 W

est A
rea represent a com

plex m
ixture of arom

atic and chlorinated 
hydrocarbons and alcohols as w

ell as m
etals.  T

herefore, rem
edial technologies that m

ay 
w

ork w
ell for one fam

ily of constituents m
ay not be effective for another.  For exam

ple, 
one com

m
on approach for chlorinated solvent plum

es is to use a reactive barrier 
com

posed of ferric iron.  H
ow

ever, such a reactive barrier w
ill not w

ork for benzene and 
other arom

atic hydrocarbons and alcohols.  Sim
ilarly, attem

pts to in-situ aerobically 
degrade the arom

atic hydrocarbons w
ith the injection of oxygen and nutrients w

ill not be 
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effective for chlorinated hydrocarbons such as dichloroethene and dichloroethane and 
could disrupt the natural attenuation processes currently occurring. 

A
s part of the T

I evaluation, various rem
ediation m

ethods w
ere evaluated.  A

s has 
been dem

onstrated by the rem
edial efforts of L

yondell C
hem

ical C
om

pany and A
tlantic 

R
ichfield, the com

bination of the hydrogeologic conditions and contam
inant related 

factors have lim
ited the effectiveness of num

erous rem
edial approaches to attaining 

com
plete restoration of contam

inated soils and the underlying aquifers.  H
ow

ever, it is 
im

portant to note that these sam
e hydrogeologic conditions and contam

inant related 
factors have also assisted in preventing the m

igration of contam
inants.  D

espite the fact 
that disposal occurred over 30 years ago, m

igration of affected ground w
ater has been 

lim
ited to less than about 200 ft in the S1 Sand and less than about 300 ft in the S2 Sand 

for m
ost constituents.  T

herefore, for practical purposes, the source can be considered 
naturally contained.  

A
s concluded above, the E

PA
 has determ

ined, based on years of rem
edy 

im
plem

entation of num
erous rem

edial technologies across the site, various studies, and 
other factors (i.e., hydrogeologic, contam

inant related), that in areas w
here disposal has 

taken place, including the C
R

 126 W
est A

rea, com
plete restoration of contam

inated 
ground w

ater to Federal drinking w
ater standards is technically im

practicable. 

 T
able 11 provides estim

ates of the rem
ediation tim

es and lim
iting factors for the 

various rem
edial system

s that w
ere evaluated. 

 

T
A

B
L

E
 11   

C
R

 126 W
est A

rea R
em

ediation M
ethods  

Projected R
estoration T

im
efram

es &
 L

im
iting Factors 

R
em

ediation M
ethod 

Projected 
R

estoration T
im

e 
(yrs) 

L
im

iting Factor(s) 

Source E
xcavation 

>100 yrs 
U

nable to rem
ove contam

inants from
 saturated 

zone 

N
atural A

ttenuation 
>100 yrs 

D
em

onstrated as occurring but a lengthy process 

Soil V
apor E

xtraction 
>100 yrs 

Low
 perm

eability soils in surficial and vadose 
zones; unable to rem

ove contam
inants from

 
w

ithin the saturated zone 

Pum
p and T

reat 
>100 yrs 

Subject to long-term
 rebound effects; unable to 

rem
ediate the surficial and vadose zones. 

O
xidation of R

esidual 
Source M

ass 
>100 yrs 

Low
 perm

eability soils in surficial and vadose 
zones lim

it ability to oxidize contam
inants in 

those regions; potential to upset existing natural 
attenuation processes currently in place. 
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3.5 
M

onitor W
ell (M

W
) 109 G

round W
ater D

ata  
 

D
uring the im

plem
entation of active rem

edial activities at the site, L
yondell 

C
hem

ical C
om

pany and A
tlantic R

ichfield C
om

pany w
ould periodically sam

ple all 
existing m

onitoring w
ells at the site.  T

he results of the sam
pling efforts w

ere included 
w

ith all other data collected as part of their m
onthly progress reports.  From

 A
ugust 1, 

2000, through M
ay 17, 2005, M

W
-109 w

as sam
pled 21 tim

es.  M
W

-109 is located 
approxim

ately 1000 feet east of C
R

 126 W
est A

rea and 300 feet w
est of the W

est R
oad 

A
rea along C

R
 126 (See Figure 30) and is screened in the S1 sand.  A

 sum
m

ary of the 
detected contam

inants identified as contam
inants of concern in the 1991 R

O
D

, 1998 
R

O
D

 A
m

endm
ent, and in this R

O
D

 A
m

endm
ent are presented in T

able 12.   
 G

round w
ater sam

ples collected from
 M

W
-109 did find elevated contam

inant 
concentrations – prim

arily benzene.  In general, the benzene ground w
ater concentration 

has decreased over tim
e but still rem

ains w
ell above the M

C
L of 5 µg/L.  In an effort to 

determ
ine the extent of ground w

ater contam
ination in the area around the M

W
-109 w

ell 
w

as also im
pacted, data from

 the nearest w
ells (i.e., M

W
-33, M

W
-108, and M

W
-110) 

w
ere evaluated.   

 M
W

-33 is the closest m
onitoring w

ell to M
W

-109 and is located south of C
R

 126 
approxim

ately 125 feet east/southeast of M
W

-109.  M
W

-33 is a shallow
 w

ell screened in 
the S1 sand.  From

 Septem
ber 30, 1997 through M

ay 17, 2005, M
W

-33 w
as sam

pled 20 
tim

es.  A
 sum

m
ary of the detected contam

inants identified as contam
inants of concern in 

the 1991 R
O

D
, 1998 R

O
D

 A
m

endm
ent, and in this R

O
D

 A
m

endm
ent are presented in 

T
able 13.  G

round w
ater sam

ples collected from
 M

W
-33 did find elevated tert-butyl 

alcohol concentrations from
 1997 through early 2002.  Since A

ugust 13, 2003, no 
contam

inants of concern have been detected. 
 M

W
-108 is located directly w

est of M
W

-109 and along C
R

 126 approxim
ately 

500 feet from
 M

W
-109.  M

W
-108 is a shallow

 w
ell screened in the S1 sand.  From

 
A

ugust 1, 2002 through M
ay 17, 2005, M

W
-108 w

as sam
pled 13 tim

es.  A
 sum

m
ary of 

the detected contam
inants identified as contam

inants of concern in the 1991 R
O

D
, 1998 

R
O

D
 A

m
endm

ent, and in this R
O

D
 A

m
endm

ent are presented in T
able 14.  G

round 
w

ater sam
ples collected from

 M
W

-108 did find one detect of tert-butyl alcohol (2840 
µg/L) above T

C
E

Q
’s protective concentration lim

it of 2200 µg/L. 
 M

W
-110 is located directly south of M

W
-108 on the south side of C

R
 126. 

M
W

-110 is a shallow
 w

ell screened in the S1 sand.  From
 A

ugust 1, 2001 through M
ay 

17, 2005, M
W

-110 w
as sam

pled 14 tim
es.  A

 sum
m

ary of the detected contam
inants 

identified as contam
inants of concern in the 1991 R

O
D

, 1998 R
O

D
 A

m
endm

ent, and in 
this R

O
D

 A
m

endm
ent are presented in T

able 15.  G
round w

ater sam
ples collected from

 
M

W
-110 did find tw

o detections of benzene above the 5 µg/L M
C

L (i.e., 310 µg/L and 
192 µg/L).  Four sam

pling rounds w
ith no detectable benzene concentrations have taken 

place since the A
ugust 13, 2003 detection.   
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FIG
U

R
E

 30 
L

ocation of M
W

-109 
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T

A
B

L
E

 12 
M

W
-109 G

round W
ater Sam

pling D
ata Sum

m
ary

 
 

R
O

D
           

C
riteria 

  Sam
ple 

D
ate 

Benzene 
(5 µg/L) 

Ethylbenzene 
(700 µg/L) 

Naphthalene 
(327 µg/L) 

Tert-butyl 
alcohol  
(2200 µg/L) 

Toluene  
(1000 µg/L) 

Vinyl Chloride 
(2 µg/L) 

Xylene (Total) 
(1000 µg/L) 

08/01/2000 
9100 D

 
15 

N
D

 
N

D
 

1750 D
 

N
D

 
94 

10/25/2000 
11000 

N
D

 
N

D
 

N
D

 
1200 

N
D

 
N

D
 

02/08/2001 
11000 

N
D

 
N

D
 

N
D

 
130 J 

110 J 
N

D
 

08/11/2001 
8300 

N
D

 
N

D
 

N
D

 
290 

N
D

 
N

D
 

02/13/2002 
13000 D

 
83 J 

200 J 
N

D
 

350 
N

D
 

100 J 
04/10/2002 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
04/11/2002 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
04/12/2002 

16 
N

D
 

N
D

 
N

D
 

11 
N

D
 

N
D

 
04/13/2002 

11 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
04/15/2002 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
04/16/2002 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
04/17/2002 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
05/23/2002 

9400 
N

D
 

180 J 
N

D
 

N
D

 
N

D
 

100 J 
08/28/2002 

6000 
54 J 

150 J 
440 J 

52 J 
N

D
 

50 J 
03/11/2003 

7400 
55 J 

N
D

 
N

D
 

56 J 
N

D
 

80 J 
08/12/2003 

2450 
N

D
 

128 
N

D
 

N
D

 
N

D
 

N
D

 
03/02/2004 

2790 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
07/23/2004 

3390 
N

D
 

85 
N

D
 

N
D

 
N

D
 

N
D

 
09/02/2004 

3000 
N

D
 

106 
N

D
 

N
D

 
N

D
 

N
D

 
02/10/2005 

1510 
N

D
 

79 
N

D
 

N
D

 
N

D
 

N
D

 
05/17/2005 

2380 
N

D
 

82 
N

D
 

N
D

 
N

D
 

N
D

 
 N

otes 
 A

ll concentrations in µg/L. 
O

nly contam
inants of concern w

ith at least one sam
ple detection are presented.   

Shaded detections exceed the R
O

D
/R

O
D

 A
m

endm
ent cleanup criteria. 

D
   

D
uplicate sam

ple. 
J 

C
oncentration detected below

 analytical detection lim
it. 

N
D

 
N

ot detected above analytical detection lim
it. 
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T
A

B
L

E
 13 

M
W

-33 G
round W

ater Sam
pling  

D
ata Sum

m
ary

 
 

R
O

D
           

C
riteria 

  Sam
ple 

D
ate 

  
B

enzene 
(5 µg/L

) 

  
1,2 D

ichloroethene 
(70 µg/L

) 

  
N

aphthalene 
(327 µg/L

) 

 
T

ert-butyl 
alcohol 

(2200 µg/L
) 

09/30/1997 
N

D
 

N
D

 
N

D
 

25000 E
 

02/01/1999 
N

D
 

N
D

 
N

D
 

44000 
06/23/1999 

N
D

 
N

D
 

N
D

 
8900 D

 
08/05/1999 

N
D

 
N

D
 

N
D

 
6000 

11/18/1999 
N

D
 

N
D

 
N

D
 

620 
04/30/2000 

N
D

 
N

D
 

N
D

 
22000 

10/23/2000 
N

D
 

N
D

 
N

D
 

4600 D
 

02/04/2001 
N

D
 

N
D

 
N

D
 

43000 D
 

08/10/2001 
N

D
 

N
D

 
N

D
 

3900 E
 

02/13/2002 
1 J 

N
D

 
N

D
 

5800 D
 

05/28/2002 
N

D
 

N
D

 
N

D
 

490 
09/03/2002 

3 J 
5 J 

3 J 
160 

03/04/2003 
N

D
 

N
D

 
N

D
 

340 
08/13/2003 

N
D

 
N

D
 

N
D

 
N

D
 

04/13/2004 
N

D
 

N
D

 
N

D
 

N
D

 
05/11/2004 

N
D

 
N

D
 

N
D

 
N

D
 

06/22/2004 
N

D
 

N
D

 
N

D
 

N
D

 
07/23/2004 

N
D

 
N

D
 

N
D

 
N

D
 

02/22/2005 
N

D
 

N
D

 
N

D
 

N
D

 
05/17/2005 

N
D

 
N

D
 

N
D

 
N

D
 

 N
otes  

 A
ll concentrations in µg/L. 

O
nly contam

inants of concern w
ith at least one sam

ple detection are presented.   
Shaded detections exceed the R

O
D

/R
O

D
 A

m
endm

ent cleanup criteria. 
D

   
D

uplicate sam
ple. 

E
 

A
nalyte concentration exceeded calibration range of instrum

ent.  
J 

C
oncentration detected below

 analytical detection lim
it. 

N
D

 
N

ot detected above analytical detection lim
it. 
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T
A

B
L

E
 14 

M
W

-108 G
round W

ater Sam
pling  

D
ata Sum

m
ary

 
 

R
O

D
           

C
riteria 

  Sam
ple 

D
ate 

  
1,1 D

ichloroethane 
(2400 µg/L

) 

  
T

ert-butyl alcohol 
(2200 µg/L

) 

08/01/2000 
N

D
 

N
D

 
10/25/2000 

N
D

 
N

D
 

02/08/2001 
7 

N
D

 
08/11/2001 

89 
N

D
 

02/13/2002 
9 

N
D

 
05/23/2002 

9 
N

D
 

08/28/2002 
5 

10 J 
03/06/2003 

8 
N

D
 

08/12/2003 
6 

N
D

 
03/02/2004 

7 
N

D
 

09/02/2004 
6 

N
D

 
02/10/2005 

7 
N

D
 

05/17/2005 
6 

2840 
 N

otes 
 A

ll concentrations in µg/L. 
O

nly contam
inants of concern w

ith at least one sam
ple detection are presented.   

Shaded detections exceed the R
O

D
/R

O
D

 A
m

endm
ent cleanup criteria. 

J 
A

nalyte concentration detected below
 detection lim

it. 
N

D
 

N
ot detected above analytical detection lim

it. 
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T
A

B
L

E
 15 

M
W

-110 G
round W

ater Sam
pling  

D
ata Sum

m
ary

 
 

R
O

D
           

C
riteria 

  Sam
ple 

D
ate 

  
B

enzene 
(5 µg/L

) 

  
1,1 D

ichloroethane 
(2400 µg/L

) 

 
T

ert-butyl 
alcohol 

(2200 µg/L
) 

 

  
X

ylene (T
otal) 

(10000 µg/L
) 

08/01/2000 
N

D
 

N
D

 
N

D
 

N
D

 
10/25/2000 

N
D

 
N

D
 

N
D

 
N

D
 

02/04/2001 
N

D
 

N
D

 
N

D
 

N
D

 
08/10/2001 

N
D

 
N

D
 

910 
N

D
 

11/16/2001 
N

D
 

N
D

 
N

D
 

N
D

 
02/13/2002 

N
D

 
N

D
 

N
D

 
N

D
 

05/23/2002 
N

D
 

N
D

 
N

D
 

N
D

 
08/28/2002 

310 D
 

2 J 
15 J 

1 J 
03/04/2003 

N
D

 
N

D
 

N
D

 
N

D
 

08/13/2003 
192 

6 
N

D
 

N
D

 
03/02/2004 

N
D

 
5 

N
D

 
N

D
 

09/02/2004 
N

D
 

5 
N

D
 

N
D

 
02/10/2005 

N
D

 
7 

N
D

 
N

D
 

05/17/2005 
N

D
 

N
D

 
646 

N
D

 
 N

otes 
 A

ll concentrations in µg/L. 
O

nly contam
inants of concern w

ith at least one sam
ple detection are presented.   

Shaded detections exceed the R
O

D
/R

O
D

 A
m

endm
ent cleanup criteria. 

D
   

D
uplicate sam

ple. 
J 

C
oncentration detected analytical below

 detection lim
it. 

N
D

 
N

ot detected above analytical detection lim
it. 
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In addition to the m
onitoring w

ells previously discussed, three tem
porary w

ells 
w

ere installed in A
pril 2005, near M

W
-109 by T

etra T
ech E

M
 Inc. on behalf of the U

S 
E

PA
.  Figure 31 show

s the approxim
ate locations of these w

ells.  D
ue to the presence of 

an elevated utility line, the installed locations of the tem
porary w

ells w
ere adjusted 

slightly such that the tem
porary w

ells w
ere installed about 30 feet north of the road in a 

line parallel to C
R

 126.  E
ach of the tem

porary w
ells w

ere installed and screened w
ithin 

the S1 unit to a depth of 33 feet below
 ground surface.  G

round w
ater sam

ples w
ere 

collected from
 the tem

porary w
ells and analyzed for volatile organic com

pounds (V
O

C
s), 

sem
i-volatile organic com

pounds (SV
O

C
s), and target analyte list (T

A
L) m

etals.  T
he 

analytical results for the detected analytes are sum
m

arized in T
able 16. C

oncentrations 
detected in ground w

ater w
ere com

pared to M
C

Ls or the U
S E

PA
 R

egion 6 M
SSLs for 

tap w
ater (if no M

C
L w

as available).   
  

N
o SV

O
C

s w
ere detected in any of the ground w

ater sam
ples collected from

 the 
tem

porary w
ells.  V

O
C

s w
ere detected in the ground w

ater sam
ples collected from

 
tem

porary w
ells T

W
-05 and T

W
-06; no V

O
C

s w
ere detected in the ground w

ater 
sam

ples collected from
 tem

porary w
ell T

W
-04.  C

hloroform
 and 1,1-dichloroethane 

(both V
O

C
s) w

ere detected in the ground w
ater sam

ple collected from
 T

W
-05; the 

detected concentrations of both chem
icals w

ere below
 their respective M

C
Ls.  Six V

O
C

s 
(benzene, cyclohexane, isopropylbenzene, m

ethylcyclohexane, toluene, and xylenes) 
w

ere detected in the ground w
ater below

 their respective M
C

Ls or U
S E

PA
 R

egion 6 
M

SSLs for tap w
ater.  V

arious inorganic com
pounds w

ere detected in the ground w
ater 

sam
ples collected from

 the three tem
porary w

ells; all detected inorganic concentrations 
w

ere below
 their respective M

C
Ls or the U

S E
PA

 R
egion 6 M

SSLs for tap w
ater. 

  
In additional to the tem

porary w
ells, there is one residential drinking w

ater w
ell 

located approxim
ately 150 feet northw

est of M
W

-109.  T
he placem

ent of the tem
porary 

w
ells (discussed previously) w

as betw
een the M

W
-109 w

ell and the residential drinking 
w

ater w
ell.  T

he residential w
ell w

as installed in Septem
ber 2000 to a com

pleted depth of 
186 feet.  T

he w
ell screen is set betw

een 176 and 186 feet below
 the ground surface.  T

he 
drinking w

ater w
ell w

as constructed to prevent the w
ell from

 acting as a m
igration 

pathw
ay for ground w

ater from
 the shallow

 w
ater bearing zone into deeper w

ater bearing 
zones.   
 

T
he residential w

ell located nearest M
W

-109 w
as sam

pled in February 2005 and 
again in June 2005.  G

round w
ater sam

ples w
ere analyzed for V

O
C

s, SV
O

C
s, and T

A
L 

m
etals.  A

ll sam
ples results w

ere provided to the landow
ner.  T

he sam
ple collected in 

February 2005 found no SV
O

C
s and tw

o V
O

C
s – brom

om
ethane and chlorom

ethane. 
T

he analytical results for brom
om

ethane and chlorom
ethane w

ere qualified by the 
laboratory due to contam

ination found in the laboratory blank.  M
anganese, w

hich is 
naturally occurring, w

as detected at a concentration of 83.8 µg/L.  T
his value exceeded 

the U
S E

PA
’s secondary M

C
L m

anganese standard of 50 µg/L.  Secondary M
C

Ls are not  
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FIG
U

R
E

 31 
A

pproxim
ate Location of M

W
-109 A

rea T
em

porary W
ells 

                                            

   

C
ase 1:01-cv-00890-M

A
C

     D
ocum

ent 1196     F
iled 03/20/2007     P

age 25 of 171




Petro-C
hem

ical System
s, Inc. 

 
Septem

ber 2006 
R

ecord of D
ecision A

m
endm

ent  
64  

T
A

B
L

E
 16 

Sum
m

ary R
esults – M

W
-109 T

em
porary W

ells 
 

A
nalyte 

T
W

-04 
T

W
-05 

T
W

-06 
G

round W
ater 

Screening V
alue A 

V
olatile O

rganic C
om

pounds (µg/L
) 

B
enzene 

<0.50 
<0.50 

3.2 
5 

C
hloroform

 
<0.50 

0.13 LJ 
<0.50 

70 
C

yclohexane 
<0.50 

<0.50 
0.21 LJ 

N
A

 
1,1-D

ichloroethane 
<0.50 

0.16 LJ 
<0.50 

810 
Isopropylbenzene 

<0.50 
<0.50 

0.27 LJ 
660 

M
ethylcyclohexane 

<0.50 
<0.50 

0.13 LJ 
5200 

T
oluene 

<0.50 
<0.50 

0.17 LJ 
1000 

X
ylenes (T

otal) 
<0.50 

<0.50 
0.92 

10000 
Inorganic C

om
pounds (µg/L

) 
A

lum
inum

 
196 LJ 

628 
228 

37000 
B

arium
 

201 
<200 

<200 
2000 

C
alcium

 
101000 

132000 
87100 

N
A

 
Iron 

<100 
336 

23.2 
11000 

M
agnesium

 
8790 

12800 
11100 

N
A

 
M

anganese 
22.8 

47.3 
17.8 

1700 
M

ercury 
0.040 LJv 

<0.20 
<0.20 

2 
Selenium

 
<0.35 

5.0 LJ 
<0.35 

180 
Sodium

 
199000 

285000 
257000 

N
A

 
V

anadium
 

1.7 LJ 
1.9 LJ 

1.9 LJ 
37 

 
N

otes 
 A 

M
axim

um
 C

ontam
inant Levels (M

C
Ls) or U

S E
PA

 R
egion 6 M

edium
- specific Screening Levels 

(M
SSL

; E
PA

 2003) for tap w
ater w

ere used as the ground w
ater screening levels. 

N
o sem

ivolatile organic com
pounds w

ere detected in the ground w
ater sam

ples collected from
 the 

tem
porary w

ells. 
J 

E
stim

ated value 
L

 
R

eported concentration is below
 the contract-required quantitation lim

it. 
N

A
 

N
ot available - no M

C
L or tap w

ater M
SSL. 

µg/L
 

M
icrogram

 per liter. 
T

W
 

T
em

porary w
ell. 
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enforceable and are set as guidelines to assist public w
ater system

s in m
anaging their 

drinking w
ater for aesthetic considerations, such as taste or odor.  T

he sam
ple collected in 

June 2005 found no SV
O

C
s and one V

O
C

 (brom
om

ethane); how
ever, the sam

ple results 
for brom

om
ethane w

ere qualified by the laboratory due to contam
ination found in the 

laboratory blank sam
ple.  M

anganese, w
hich is naturally occurring, w

as detected at a 
concentration of 77.8 µg/L.   
   3.6 

G
round W

ater C
leanup Standards  

 
T

his R
O

D
 A

m
endm

ent am
ends the site’s ground w

ater contam
inant cleanup levels to 

include levels for contam
inants detected at elevated concentrations in the C

R
 126 W

est A
rea 

and at m
ultiple locations throughout the site.  Specifically, vinyl chloride, 1,2-dichloroethane, 

cis-1,2-dichloro-ethylene, trans-1,2-dichloroethylene, 1,2-dichloropropane, 1,1,2-
trichloroethane, trichloroethylene, 1,1-dichloroethylene, styrene, and toluene.   T

he ground 
w

ater cleanup levels are based on their Federal drinking w
ater standards [i.e., M

axim
um

 
C

ontam
inant Levels (M

C
Ls)].  A

n M
C

L is the highest level of a contam
inant that E

PA
 allow

s 
in drinking w

ater.   
 A

dditional contam
inants detected at elevated concentrations are acetone, 1,1-

dichloroethane, and tert buytl alcohol.  T
hese contam

inants do not have established 
federal cleanup criteria for the site for either soil or ground w

ater.  T
he T

exas 
C

om
m

ission on E
nvironm

ental Q
uality (T

C
E

Q
) has recom

m
ended the follow

ing ground 
w

ater cleanup values for these contam
inants: acetone (22,000 µg/L), 1,1-dichloro-ethane 

(2,400 µg/L), and tert butyl alcohol (2,200 µg/L).  T
hese T

C
E

Q
 ground w

ater cleanup 
values are T

exas R
isk R

eduction Program
 (T

R
R

P), T
ier O

ne G
round W

ater Protective 
C

oncentration Lim
its (PC

L) and are recom
m

ended w
hen com

plete site-specific 
inform

ation is not available.  A
 sum

m
ary of the ground w

ater standards from
 the previous 

site decision docum
ents (i.e., 1991 R

O
D

), and those discussed above are presented in 
T

able 17. 
  3.7 

Soil C
leanup C

riteria 
 T

he rem
edial levels the U

S E
PA

 had previously determ
ined w

ould provide for 
protection of hum

an health and the environm
ent, based on a residential exposure 

scenario, are presented in the 1991 R
O

D
 and am

ended in the 1998 R
O

D
 A

m
endm

ent.  
T

hese soil rem
edial levels are sum

m
arized in T

able 18. 
 Since the 1998 R

O
D

 A
m

endm
ent, a significant change in the site’s current and 

anticipated land use has occurred for large portions of the site.  Specifically, the site’s 
W

est R
oad A

rea, M
ain W

aste A
rea, O

ffice T
railer A

rea, and E
asem

ent A
rea, residential 

land use is longer reasonably anticipated.  L
yondell C

hem
ical C

om
pany has acquired 

these properties and w
ill restrict access to these areas so that residential use w

ill not 
occur.  In regards to the C

R
 126 W

est A
rea and the B

ayou D
isposal A

rea, E
PE

C
 

Polym
ers Inc. has initiated contacts w

ith landow
ners regarding sale or deed restrictions  
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T
A

B
L

E
 17 

G
round W

ater Protection Standards 
 

C
ontam

inant 
G

round W
ater 

C
leanup Standard 

(µg/L) 

C
riteria 

B
enzene 

5.0 
M

C
L (1991 R

O
D

) 
E

thylbenzene 
700 

M
C

L (1991 R
O

D
) 

X
ylene 

10000 
M

C
L (1991 R

O
D

) 
N

aphthalene 
327 

H
ealth B

ased V
alue (1991 R

O
D

) 
Lead 

15 
A

ction level (1991 R
O

D
) 

1,2-dichloroethane  
5 

M
C

L 
1,1-dichloroethylene  

7 
M

C
L 

C
is-1,2-dichloroethylene  

70 
M

C
L 

T
rans-1,2-dichloroethylene  

100 
M

C
L 

1,2-dichloropropane  
5 

M
C

L 
1,1,2-trichloroethane  

5 
M

C
L 

T
richloroethylene  

5 
M

C
L 

Styrene 
100 

M
C

L 
T

oluene  
1000 

M
C

L 
V

inyl chloride  
2 

M
C

L 
A

cetone 
22000 

T
C

E
Q

  T
R

R
P T

ier O
ne PC

L 
1,1-dichloroethane  

2400 
T

C
E

Q
  T

R
R

P T
ier O

ne PC
L 

T
ert butyl alcohol 

2200 
T

C
E

Q
  T

R
R

P T
ier O

ne PC
L 

N
otes: 

M
C

L
 

M
axim

um
 C

ontam
inant Level 

 
 

T
R

R
P 

T
exas R

isk R
eduction Program

 
 

 
that allow

 E
PE

C
 Polym

ers Inc. to purchase the properties or ground w
ater rights and/or 

provide land use restrictions.  In consideration of this fact, additional non-residential 
direct contact soil cleanup criteria w

ere developed.  In developing the new
 criteria, the 

E
PA

 and T
C

E
Q

 considered both T
C

E
Q

’s T
ier 1 C

om
m

ercial/Industrial Soil Protective 
C

oncentration Lim
its (PC

Ls) and a site specific exposure evaluation.  It w
as estim

ated 
that potential future exposures could result from

 road utility w
orkers, trespassers, fence 

construction/m
aintenance w

orkers and contractors involved in the ground w
ater 

m
onitoring program

.  Som
e of the follow

ing assum
ptions w

ere used in the site specific 
w

orker evaluation: 
 • 

W
orker w

ill be involved in soil intrusive (i.e., digging) activities in im
pacted soils 

from
 0 –5 feet below

 ground surface; 
 

• 
W

orker w
ould be digging at the site for 90 days a year for 25 years (conservative 

assum
ption – not expected to occur); 

 • 
Soil ingestion, inhalation, and derm

al exposure pathw
ays w

ere considered; 
   C
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T
A

B
L

E
 18 

Soil R
em

edial G
oals 

1991 R
O

D
 and 1998 R

O
D

 A
m

endm
ent 

C
ontam

inant 
 

Soil 
C

leanup 
L

evel 
(ppm

) 

Soil C
leanup R

ationale 

D
epth Interval (feet bgs) 

 
0 –2 

  
1.33 

T
C

E
Q

 residential exposure 
standard in soil from

 0 to 2 feet 
below

 ground surface. 
2 - 4 

10 
See A below

. 
4 - 10 

200 
See B below

. 

B
enzene 

> 10 
20 

See C below
. 

Lead 
500 

See D below
. 

N
aphthalene 

70 
H

ealth B
ased V

alue 
N

otes: 
 A

 
T

he rem
edial goal for benzene in soil w

as determ
ined based on the potential for the 

benzene contam
ination in the soil to leach into the underlying groundw

ater aquifer, 
resulting in benzene contam

ination of the groundw
ater exceeding the benzene M

C
L

 for 
drinking w

ater. 
 B 

T
he basis for the 200 parts per m

illion (ppm
) benzene soil rem

ediation criteria (from
 4 to 

10 feet below
 ground surface - bgs) w

as based in part on the SE
SO

IL
 m

odel calculated 
infiltration rate (in the absence of organic fluid) and the effect of intrinsic biorem

ediation 
processes such as m

icrobial ferm
entation on residual benzene concentrations.  SESO

IL
 is 

a one-dim
ensional vertical transport m

odel for the unsaturated soil zone.  T
he soil criteria 

assessm
ent report concluded that the post-active rem

ediation residual benzene w
ould not 

reach the aquifer unless present as N
A

PL
 (N

on-aqueous Phase L
iquid).  T

herefore, the 4 
to 10 feet bgs soil cleanup criteria w

as based on the potential for N
A

PL
 to occur.  N

A
PL

 
is not likely to be present w

here soil benzene concentrations are less than 200 ppm
. 

 C 
T

he 20 ppm
 benzene soil rem

ediation criteria (below
 10 feet bgs) w

as based in part on 
the SE

SO
IL

 m
odel calculated infiltration rate and the m

igration of benzene dissolved in 
infiltrating w

ater through the base of the upper clay unit to ground w
ater, w

here it w
ould 

be subject to aerobic in-situ biorem
ediation. 

 D 
T

he lead concentration goal w
as based in the Interim

 G
uidance on establishing Soil L

ead 
C

leanup L
evels at Superfund Sites, Septem

ber 7, 1989. 
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• 
C

onservative assum
ptions for soil ingestion and inhalation w

ere used; 
 • 

E
xposure concentrations w

ere calculated to equate to a 1 in 100,000 chance of 
developing cancer; and 

 • 
For com

pounds know
n not to cause cancer (i.e., naphthalene), risk derived soil 

cleanup concentrations w
ere calculated to estim

ate values that are unlikely to 
produce an adverse effect. 

  
In response to E

PE
C

 Polym
ers, Inc. com

m
ent on the Proposed Plan, the E

PA
 did 

evaluate the standard construction w
orker exposure assum

ptions discussed in E
PA

’s 
Supplem

ental G
uidance for D

eveloping Soil Screening Levels for Superfund Sites (O
SW

E
R

 
9355.4-24, D

ecem
ber 2002).  A

dditionally, E
PA

 also evaluated the outdoor w
orker exposure 

assum
ptions, w

hich w
ere also discussed in E

PA
’s guidance docum

ent.  T
he follow

ing is a 
sum

m
ary of these exposure assum

ptions: 
 C

onstruction W
orker – T

his is a short-term
 adult receptor exposed to soil contam

inants 
during the w

ork day for the duration of a single construction project (typically a year or 
less).  If m

ultiple non-concurrent construction projects are anticipated, it is assum
ed 

that different w
orkers w

ill be em
ployed for each project.   

 O
utdoor W

orker – T
his is a long-term

 receptor exposed during the w
ork day w

ho is a 
full tim

e em
ployee of the com

pany operating on the site and w
ho spends m

ost of the 
w

orkday conducting m
aintenance outdoors.  T

he activities for this receptor (e.g., 
m

oderate digging, landscaping) typically involve on-site exposures to surface and 
shallow

 soils (at depths of zero to tw
o feet). 

 
E

xposure default factors used in calculating the soil cleanup criteria for the site specific, 
construction w

orker, and outdoor w
orker are presented in T

able 19. 
 

T
A

B
L

E
 19 

V
arious E

xposure Factors 
D

efault E
xposure Factors 

Site Specific 
W

orker 
C

onstruction 
W

orker 
O

utdoor 
W

orker 
E

xposure Frequency (days/year) 
90 

250 
225  

E
xposure D

uration (years) 
25 

1 
25 

Soil Ingestion R
ate (m

illigram
s/day)

360 
330 

100 
Inhalation R

ate (cubic m
eters/day) 

30 
20 

20 
B

ody W
eight (kilogram

s) 
70 

70 
70 

Lifetim
e (years) 

70 
70 

70 
 

U
sing the various exposure factors presented above, soil cleanup criteria w

ere calculated to 
equate to a 1 in 100,000 chance of developing cancer.  T

hese calculated soil cleanup criteria 
values, in addition to the T

C
E

Q
’s T

ier 1 C
om

m
ercial/Industrial Protective C

oncentration 
Lim

its (PC
Ls) and the Proposed Plan N

on-R
esidential Soil rem

edial goals are present in T
able 

20 below
: 
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T
A

B
L

E
 20 

C
alculated Soil C

leanup G
oals 

E
PA

 Site Specific 
W

orker Scenario 
C

ontam
inant 

T
C

E
Q

 T
ier 1 

C
om

m
ercial 

Industrial 
PC

L 
(m

g/kg) 

Inhalation 
+ 

Ingestion 
(m

g/kg) 

Inhalation 
+ 

Ingestion 
+ D

erm
al 

(m
g/kg) 

E
PA

 
C

onstruction 
W

orker 
(m

g/kg) 

E
PA

 
O

utdoor 
W

orker 
(m

g/kg) 

E
PA

 
Proposed 

Plan 
(m

g/kg) 

B
enzene 

37 
40 

36 
175 

26 
36 

V
inyl 

C
hloride 

12 
8.9 

6 
86 

6 
10 

N
aphthalene 

190 
375 

375 
375 

375 
190 

Lead 
1600 

800 
800 

N
C

 
N

C
 

800 
N

otes:  For lead, the U
S E

PA
 R

egion 6 uses a soil lead concentration lim
it of 800 m

g/kg for 
industrial w

orkers. 
 

m
g/kg  - m

illigram
s/kilogram

s 
 

N
C

 
- N

ot C
alculated 

For naphthalene – the saturation concentration is 375 m
g/kg. 

 
 

A
s can be seen in T

able 20, using various exposure factors resulted in various 
calculated soil cleanup goals.  U

sing E
PA

’s construction w
orker exposure assum

ptions resulted 
in soil cleanup criteria w

hich are greater than that w
hich w

as presented in the Proposed Plan.  
U

sing the outdoor w
orker exposure assum

ptions resulted in soil cleanup criteria for benzene 
and vinyl chloride w

hich are less than that w
hich w

as presented in the Proposed Plan.  It is 
im

portant to note that in selecting the soil cleanup criteria, the E
PA

 considered the fact that not 
all the chem

icals know
n to be present at the site w

ere evaluated in developing the soil cleanup 
criteria and that there are residents (adults and children) present at the site.  In addition, the soil 
cleanup num

bers w
ere selected taking into consideration the potential for contam

inant release 
to groundw

ater.   
 

 
In consideration of the change in land use for large areas of the site, the follow

ing  
non-residential direct contact (i.e., for 0 – 5 feet below

 ground surface) soil cleanup 
criteria have been selected for benzene (36 parts per m

illion – ppm
), vinyl chloride (10 

ppm
), naphthalene (190 ppm

), and lead (800 m
g/kg).  D

ocum
entation and/or sam

pling 
w

ill be required to dem
onstrate com

pliance w
ith the soil cleanup criteria. 

 
 

3.8 
B

ayou D
isposal A

rea - Inform
ation and R

em
edy M

odification 
 

T
he B

ayou D
isposal A

rea (B
D

A
) is located im

m
ediately south of C

R
 126 and just 

w
est of the T

urtle B
ayou tributary (See Figure 32).  W

ithin the B
D

A
 is a pit w

ere w
aste 

disposal took place.  T
he B

D
A

 pit w
as originally identified in the 1990 rem

edial 
investigation to be an elongated barren area approxim

ately 30 feet w
ide and 900 feet long 

based on a 1976 aerial photograph.  G
round w

ater at the B
D

A
 occurs in a shallow

 sand 
aquifer encountered about 12 feet below

 ground surface.  T
he sand aquifer pinches out to 
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the south, and is not present at M
W

-14, w
hich is located just south of the B

D
A

 (See 
Figure 33).   

 T
he 1991 R

O
D

 did not include the treatm
ent of soil in the B

D
A

 because of the 
low

 contam
inant levels of affected soils in this area.  T

he rem
edy addressing the affected 

soils w
ithin the B

D
A

, as identified in the 1991 R
O

D
 w

as vertical infiltration control by 
engineered soil and synthetic liner cap.   

 A
t the tim

e of the 1998 R
O

D
 A

m
endm

ent, soil data collected in the B
D

A
 

indicated that B
D

A
 soils already m

et the A
m

ended R
O

D
 soil cleanup criteria, w

hile 
ground w

ater data indicated occasional and sporadic exceedences of the benzene M
C

L 
value of 5 ppb.  B

enzene w
as detected in m

onitor w
ells M

W
-13R

 (11 ppb, A
ugust 8, 

1996), M
W

-51 (10 ppb, January 7, 1997), and M
W

-100 (8 ppb, June 26, 1998).  T
he 

selected rem
edy did not provide for the active treatm

ent of soil in this area.  Instead, the 
selected for the B

D
A

 in the 1998 R
O

D
 A

m
endm

ent included: 
 

• 
A

 graded clay cap planted w
ith select vegetation and developed so as to m

inim
ize 

the infiltration of rain w
ater (i.e., living cap), and  

• 
G

round w
ater m

onitoring. 
 

Since the 1998 R
O

D
 A

m
endm

ent, several rounds of ground w
ater m

onitoring 
have taken place.  A

s of A
ugust 2002, eight rounds of ground w

ater sam
pling had 

occurred.  Seven m
onitoring w

ells w
ere included in the m

onitoring netw
ork at the B

D
A

: 
M

W
-13R

, M
W

-51, M
W

-58, M
W

-59, M
W

-100, M
W

-101, and M
W

-102.  E
ach of these 

w
ells w

ere sam
pled for V

O
C

s, SV
O

C
s, and m

etals.  M
onitoring w

ells M
W

-58, M
W

-101, 
and M

W
-102 are located along C

R
 126 in hydraulically upgradient positions, and 

m
onitoring w

ells M
W

-13R
, M

W
-51, M

W
-59, and M

W
-100 are located along the w

est 
flank of the B

D
A

 and are aligned in a north-south direction.   
 B

ased on an evaluation of the eight rounds of ground w
ater m

onitoring, it w
as 

determ
ined that for m

ost chem
icals from

 m
onitoring w

ells, there is little evidence of a 
onsistent trend in concentration levels across the eight sam

pling events.  M
oreover, there 

is little evidence to suggest a tem
poral trend in the num

ber of detected inorganic or 
organic chem

icals in individual w
ells.  T

he data does suggest that benzene and vinyl 
chloride in ground w

ater is restricted to the area around M
W

-51.  A
lthough the benzene 

and vinyl chloride concentrations in M
W

-51 did not have clearly declining trends, 
concentrations appear to be stable.  

 
W

ith the exception of one sam
pling event in January 2001, in w

hich both benzene and 
vinyl chloride concentrations w

here elevated at M
W

-51 (i.e., 23.7 ppb and 13.3 ppb, 
respectively), low

er concentrations w
ere recorded.  Finally, strongly positive oxidation-

reduction potentials and dissolved oxygen concentrations in the 2 to 6 m
illigram

 per liter 
range m

easured in all B
D

A
 w

ells strongly suggest that aerobic biorem
ediation is 

ongoing.  T
he contam

inants benzene and vinyl chloride readily biodegrade under aerobic 
conditions. 
 C
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A

 new
 B

D
A

 w
ell (M

W
-14) that w

as installed in 2004 w
as sam

pled and analyzed 
for V

O
C

s, SV
O

C
s, and m

etals in February 2004.  N
o analytes w

ere detected above their 
respective drinking w

ater standards.  M
W

-14 w
as subsequently abandoned.  T

he seven 
rem

aining m
onitoring w

ells w
ere sam

pled and analyzed for V
O

C
s in February 2004.  N

o 
V

O
C

s w
ere detected above the associated drinking w

ater standards, and four of these 
w

ells w
ere subsequently abandoned.  T

w
o of the three rem

aining w
ells have been 

m
onitored for m

etals, and one is being m
onitored for V

O
C

s.  V
O

C
s have not been 

detected above their M
C

Ls in the last four sam
pling rounds (see T

able 21).   
  

B
etw

een February 26 and M
arch 1, 2004, soil sam

ples w
ere collected from

 seven 
borings w

ithin the form
er w

aste disposal pit in the B
D

A
 (see Figure 33).  E

ach boring 
w

as advanced to the base of the pit or term
inated at 15 to 16 feet below

 ground surface if 
the based could not be identified by visible discoloration.  E

ach sam
ple coring w

as 
screened for V

O
C

s using a flam
e ionization detector (FID

).  Per the field sam
pling plan 

addendum
, up to four separate sam

ples w
ere collected from

 each boring location: 
 • 

0 to 2 feet below
 ground surface (surface soil); 

• 
Soil-to-ground w

ater (SG
W

) interface; 
• 

Interval im
m

ediately below
 the base of the pit, if identified, or the base of the 

boring; 
• 

Interval w
ith the highest FID

 reading. 
 A

t four of the boring locations (D
P01, D

P02, D
P04, and D

P05), only three intervals w
ere 

sam
pled as the interval w

ith the highest FID
 reading coincided w

ith the SG
W

 interface 
interval.  T

able 22 provides a sum
m

ary of the sam
ples collected and their respective FID

 
readings.   

 
T

he sam
ples w

ere analyzed for V
O

C
s, SV

O
C

s, and target analyte list (T
A

L
) m

etals.  T
he 

results w
ere com

pared to the U
S E

PA
 R

egion 6 M
edium

-specific screening levels 
(M

SSL) for residential soil.  T
he m

ajority of the organic analytes w
ere infrequently 

detected; soil sam
ples collected from

 D
P05 had the highest occurrence of organic 

com
pounds at detectable levels.  B

enzene concentrations at location D
P05 exceeded the 

M
SSL of 0.66 m

g/kg at all depths sam
pled.  B

enzo(a)pyrene w
as detected at a 

concentration of 0.084 L
J m

g/kg at location D
P05 at a depth of 0 to 2 feet below

 ground 
surface; benzo(a)pyrene w

as not detected in deeper sam
ples collected at this location.  

A
rsenic w

as detected at all sam
pling locations at concentrations exceeding the U

S E
PA

 
R

egion 6 M
SSL of 0.39 m

g/kg.  N
o site-specific background arsenic values w

ere 
available for com

parison; how
ever, the State of T

exas m
edian background level for 

arsenic is 5.9 m
g/kg.  A

t location D
P02 (14 to 16 feet bgs), the arsenic concentration  

slightly exceeded the T
exas m

edian background level at 6.2 m
g/kg.  A

t location D
P03, 

arsenic concentrations of 9 m
g/kg and 18.6 m

g/kg w
ere reported for the 8 to 10 below

 
ground surface and 10 to 12 below

 ground surface intervals, respectively.  A
ll other 

detected arsenic concentrations w
ere below

 the T
exas m

edian background level. 
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T
A

B
L

E
 21 

B
ayou D

isposal A
rea 

Sum
m

ary of R
ecent G

round W
ater Sam

pling 
 

February 2004 
June 
2004 

O
ctober 
2004 

February 
2005 

W
ell 

T
ype 

E
xc. 

C
onc. 

E
xc. 

C
onc. 

(ppb) 
E

xc. 
C

onc. 
(ppb) 

E
xc. 

C
onc. 

(ppb) 
M

W
-13R

 
M

W
 

- 
< SC

1 
Plugged and A

bandoned 
M

W
-51 

M
W

 
- 

< SC
1 

- 
< SC

1 
- 

< SC
1 

- 
< SC

1 
M

W
-58 

M
W

 
- 

< SC
1 

Plugged and A
bandoned 

M
W

-59 
M

W
 

- 
< SC

1 
Plugged and A

bandoned 
M

W
-100 

M
W

 
- 

< SC
1 

Plugged and A
bandoned 

M
W

-101 
M

W
 

C
d 

8.7 
- 

< SC
1 

M
n 

283.0 
C

d 
8.0 

M
W

-102 
M

W
 

- 
< SC

1 
C

d 
8.5 

M
n/

C
d 

1406/ 
7.7 

C
d 

43.3 

M
W

-14 
M

W
 

- 
< SC

1 
Plugged and A

bandoned 
PW

S-01 
PW

S 
A

s 
17.1 

A
s/ 

B
E

H
P

2 
16.8/ 
16.0 

N
S 

N
S 

PW
S-02 

PW
S 

A
s 

8.6 
N

S 
N

S 
N

S 
N

otes: 
 - 

N
one 

< 
Less than 

A
s 

A
rsenic (M

C
L = 10 ppb) 

B
E

H
P 

bis(2-E
thylhexyl)phthalate  

C
d 

C
adm

ium
 (M

C
L = 5 ppb) 

C
onc. 

C
oncentration in m

icrogram
s per liter 

E
xc. 

A
nalytes exceeded the M

C
L or M

SSL 
M

C
L

 
M

axim
um

 contam
inant level 

M
n 

M
anganese (M

C
L = 50 ppb, M

SSL = 1700) 
M

SSL
 

U
S E

PA
 R

egion 6 M
edium

-specific screening level for tap w
ater 

M
W

 
M

onitoring w
ell 

N
S 

N
ot sam

pled 
PW

S 
Private w

ater supply w
ell 

SC
 

Screening criteria 
 1 

Screening criteria are M
C

Ls for m
onitoring w

ells, and the lesser of M
C

L
s or M

SSL for private 
w

ater supply w
ells. 

2 
B

E
H

P is a com
m

on plasticizer and m
ay be an artifact of the ground w

ater sam
pling m

ethod. 
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In A

pril 2005, 29 additional soil sam
ples w

ere collected from
 the form

er w
aste 

disposal pit (see Figure 34).  Soil borings w
ere installed to 12 feet below

 ground surface  
at each location using direct push m

ethods.  A
 FID

 w
as used to screen the soil cores; the 

interval w
ith the highest reading w

as selected for sam
pling.  Soil sam

ples w
ere subm

itted 
for V

O
C

, SV
O

C
, and T

A
L m

etals analysis.  T
he analytical results w

ere com
pared to the 

U
S E

PA
 R

egion 6 M
SSLs for residential soil.  E

xceedences of the residential soil M
SSLs 

are noted below
: 

 • 
B

enzene concentrations exceeded the residential soil M
SSL of 0.66 m

illigram
 per 

kilogram
 (m

g/kg) at six boring locations w
ith concentrations ranging from

 0.77 to 
100 m

g/kg. 

• 
M

ethylene chloride w
as detected in a duplicate sam

ple collected at boring SB
-

8A
7 at a concentration of 11 J m

g/kg, w
hich exceeds the residential soil M

SSL of 
8.9 m

g/kg; how
ever, m

ethylene chloride w
as not detected in the original sam

ple 
collected at this location. 

• 
B

enzo(a)pyrene concentrations exceeded the residential soil M
SSL of 0.062 

m
g/kg at three boring locations w

ith concentrations ranging from
 0.1 LJ m

g/kg to 
0.12 LJ m

g/kg. 

• 
A

rsenic w
as detected at concentrations exceeding the residential soil M

SSL of 
0.39 m

g/kg in all sam
ples collected; how

ever, w
ith the exception of the sam

ple 
collected at location SB

-5B
7, all detected concentrations w

ere below
 the T

exas-
specific m

edian background concentration of 5.9 m
g/kg. 

• 
Iron w

as detected at one boring location (B
S-1A

5) at a concentration of 25,800 
m

g/kg, w
hich exceeds the residential soil M

SSL of 23,000 m
g/kg.  A

ll other 
concentrations of iron w

ere below
 the residential soil M

SSL. 

 

T
he rem

edy for the site's B
ayou D

isposal A
rea w

ill be am
ended to replace 1998 

R
O

D
 A

m
endm

ent requirem
ent (i.e., living cap) w

ith the follow
ing com

ponents: 

• 
Lim

ited excavation of up to 300 cubic yards of contam
inated soil and offsite 

disposal at a perm
itted facility.  Soil excavation w

ill be conducted as necessary to 
achieve the soil rem

edial criteria.   

• 
R

un-off and run-on control and hydro-m
ulching as m

ay be w
arranted to address 

potential erosion. 

• 
Plugging or conversion of w

ater w
ells presently located on the B

ayou D
isposal 

A
rea and potentially those w

ells located on nearby properties into m
onitoring 

w
ells. 

 • 
Institutional controls to lim

it potential exposure to affected ground w
ater and soil. 
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T

he estim
ated cost for the B

ayou D
isposal A

rea rem
edy (as presented in the 

B
ayou D

isposal A
rea R

em
oval A

ction P
lan (E

R
M

, M
arch 1, 2006)) is $950,000.  T

he 
breakout of this estim

ated cost is presented in T
able 23. 

  
T

A
B

L
E

 23 
B

ayou D
isposal A

rea 
E

stim
ated C

onceptual C
osts - E

xcavation and O
ff-Site D

isposal 
 T

ask D
escription 

C
osts 

E
ngineering &

 
D

esign  
Planning &

 M
eetings, E

ngineering &
 Surveying 

T
raffic D

iversion Plan &
 A

pproval 
N

eighbors R
elocation, Project Specifications &

 D
raw

ings 
H

ealth and Safety, A
ir M

onitoring 

$95,000  

E
xcavation 

M
obilization, Prepare Site, C

lear, G
rub 

C
ontainm

ent C
over for E

xcavation 
E

m
issions &

 O
dor C

ontrol E
quipm

ent, E
xcavate, R

em
ove, &

 
Stockpile A

ffected Soil, B
ackfill, T

op Soil Placem
ent, 

H
ydroseeding, G

round W
ater M

anagem
ent, W

aste 
C

haracterization, C
onstruction M

anagem
ent 

$143,800 

T
ransportation &

 
D

isposal 
T

ransportation 
D

isposal as H
azardous  

$127,100 

A
ccess and Site 

C
ontrol C

ost 
Property V

alue A
ssessm

ent and N
egotiations 

Survey C
ontrol, T

itle Search, and D
eed, A

cquire Land, W
ater 

R
ights, T

itle T
ransfer, C

losing, Security Fence 

$395,000  
$761,000 
$190,000 

Subtotal 
C

ontingency (25%
) 

E
stim

ated Total C
osts 

$950,000 
  3.9 

M
ain W

aste A
rea Soils V

ault - Inform
ation and R

em
edy M

odification 
 

T
he above ground soils vault is located in the northern section of site’s the M

ain 
W

aste A
rea.  T

he vault w
as constructed pursuant to the 1987 Frontier Park R

oad R
ecord 

of D
ecision (R

O
D

).  T
he original purpose of the vault w

as to serve as a tem
porary 

storage facility for the 5,900 cubic yards of contam
inated soil excavated from

 the first 
1,800 feet of Frontier Park R

oad.  T
he vault w

as constructed to m
eet the requirem

ents of 
a R

esource C
onservation and R

ecovery A
ct (R

C
R

A
) com

pliant landfill.  T
he vault w

as 
constructed w

ith a double-lined leachate collection/leak detection system
 and covered 

w
ith a liner and topsoil.  A

t the tim
e of the R

O
D

, it w
as estim

ated that operation and 
m

aintenance of the vault w
ould take place for a five-year period until such tim

e that the 
rem

edy for the entire site could be im
plem

ented.   
 A

s part of L
yondell C

hem
ical and A

tlantic R
ichfield C

om
pany’s rem

edial action 
activities w

ithin the site’s M
ain W

aste A
rea, various rem

edial system
s have been applied 
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to treat the contam
inated soils contained in the vault.  Initially, soil vapor extraction w

ells 
w

ere installed to extract contam
inant-laden vapors from

 the landfill for treatm
ent in the 

M
ain W

aste A
rea therm

al oxidizer.  Soil w
ashing w

as later applied to treat soils w
ithin 

the vault.  L
yondell C

hem
ical C

om
pany has inform

ed the U
S E

PA
 that contam

inant 
levels in the on-site storage vault have been reduced, how

ever, not to levels that w
ould 

allow
 the contam

inated soils to be spread on the ground.  In A
pril 2003, L

yondell 
requested that the U

S E
PA

 and T
C

E
Q

 consider their proposal that the vault be m
ade a 

perm
anent rem

edy such that it need not be dism
antled and the vault w

aste relocated.  In 
June 2003, L

yondell C
hem

ical C
om

pany collected soil sam
ples w

ithin the vault for V
O

C
 

and naphthalene analysis.  Sam
ples w

ere collected from
 10 locations (see Figure 35) and 

com
posited across four depth intervals.  A

 sum
m

ary of the detected contam
inants is 

presented in T
able 24. 

 B
ased on a review

 of the com
posite sam

ple results, all of the com
posite sam

ples 
are less than the T

C
E

Q
 T

R
R

P C
om

m
ercial/Industrial Soil standards for 0 to 4 feet bgs.  

H
ow

ever, tw
o of the four com

posite sam
ples (D

 &
 E

) exceeded the R
O

D
’s naphthalene 

soil standard of 70 m
g/kg, and three of the four com

posite soil sam
ples (D

, E
, &

 F) 
exceeded the R

O
D

’s benzene standard of 1.33 m
g/kg for surface soil (i.e., 0 – 2 feet bgs). 

 In consideration of L
yondell C

hem
ical C

om
pany’s request, the U

S E
PA

 and 
T

C
E

Q
 w

ill allow
 the vault to rem

ain as long as the follow
ing requirem

ents are 
m

aintained: 
 

• 
L

yondell C
hem

ical C
om

pany installs m
onitor w

ells around the vault for the 
purpose of m

onitoring ground w
ater im

m
ediately up and dow

n gradient to assist 
in long-term

 m
onitoring of the integrity of the vault. 

 • 
L

yondell C
hem

ical C
om

pany, w
hich has now

 secured ow
nership of the M

ain 
W

aste A
rea property, shall erect fence around the property to prevent 

unauthorized access. 
 

• 
T

he vault is to be m
aintained in perpetuity. 

 • 
T

he property ow
ner (w

hether L
yondell C

hem
ical C

om
pany or others) shall cause 

an institutional control in the form
 of an irrevocable deed restriction on the 

property, to be recorded in the real property records of Liberty C
ounty, T

exas.  
T

he D
eed R

estriction shall: 
 

- 
B

y m
etes and bounds survey, describe the area of the perm

anent storage vault 
and such other areas necessary to ensure, in perpetuity, proper drainage, 
m

aintenance and m
onitoring of the storage vault and associated ground w

ater 
m

onitoring w
ells, including fences erected to prevent unauthorized access to 

these areas; 
- 

Prohibit activities w
hich m

ight adversely affect the integrity of the storage 
facility; 
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FIGURE 35 
Main Waste Area 
Vault Sampling  

Locations 
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T
A

B
L

E
 24  

M
ain W

aste A
rea V

ault Sam
ples 

 
C

ontam
inan

t 
(m

g/kg) 

V
ault 

C
om

posite 
C

 
(~ 5 – 7 bgs) 

V
ault 

C
om

posite 
D

 
(~ 7 – 9 bgs) 

V
ault 

C
om

posite 
E

 
(~9 – 11 bgs) 

V
ault 

C
om

posite 
F 

(~ 11 – 13 bgs) 

T
R

R
P T

ier 1 
C

om
m

ercial/Industrial 
Soil Standard 

0 – 4 foot C
riteria 

(m
g/kg) 

N
aphthalene 

29.9 
129 

77.2 
46.3 

360 
A

cetone 
N

D
 

7.55 J 
N

D
 

N
D

 
16,000 

B
enzene 

N
D

 
8.04 

3.9 
1.72 

67 
E

thylbenzene 
2.27 

12.4 
7.47 

4.16 
18,000 

Styrene 
N

D
 

5.14 
2.5 

1.75 
-- 

T
ert-butyl 

alcohol 
51.1 

97.6 
49.4 

38.2 
15,000 

T
oluene 

2.71 
15.2 

8.96 
4.78 

8,200 
X

ylene 
(T

otal) 
1.5 

15.83 
11.21 

5.97 
2,100 

N
otes: 

 
~ 

A
pproxim

ate 
 

bgs  
B

elow
 ground (i.e., landfill top) surface 

J 
E

stim
ated concentration 

N
D

 
N

ot detected above analytical detection lim
it. 

C
om

posite C
 is the upper m

ost com
posite (just beneath the top liner). 

C
om

posite F is the deepest com
posite (from

 the bottom
 liner and up tw

o feet). 
 

  
- 

Prohibit any activity or change w
hich w

ould interfere w
ith L

yondell C
hem

ical 
C

om
pany’s ability to m

aintain and preserve the integrity of the vault storage 
facility and associated m

onitor w
ells; and 

- 
Provide for perpetual access to the storage facility by L

yondell C
hem

ical 
C

om
pany, U

S E
PA

, and T
C

E
Q

 and their contractors for the purposes of 
m

aintenance, m
onitoring or any other activity necessary to ensure continued 

integrity of the storage vault and associated m
onitoring w

ells. 
 

• 
L

yondell C
hem

ical C
om

pany shall enter into a w
ritten agreem

ent w
ith U

S E
PA

 
w

hich binds L
yondell C

hem
ical C

om
pany to, in perpetuity, m

aintain the storage 
vault, including associated security fencing and ground w

ater m
onitoring w

ells, 
and including rem

oval of any leachate accum
ulated in the leachate collection 

system
, all in accordance w

ith an O
perations and M

aintenance Plan w
hich shall 

be review
ed and approved by the U

S E
PA

 and the T
C

E
Q

. 
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3.10 
E

stablishm
ent of T

echnical Im
practicability Z

ones 
 

Prior to defining the T
I zones at the site, a tw

o-year transitional m
onitoring period 

w
ill occur.  T

he goal of the tw
o-year transitional period is to establish ground w

ater 
contam

inant plum
e baselines and for evaluating the site’s natural attenuation processes.  

A
 m

onitoring netw
ork w

ill collect contam
inant, hydrogeologic and geochem

ical 
param

eters for evaluation during the transition period, in both the S1 and S2 sands, to 
appropriately characterize the hydrogeologic conditions and the lateral and vertical extent 
of any contam

ination that exceeds the groundw
ater protection standards.   

 E
valuation of this inform

ation w
ill lead to a better understanding of natural 

biodegradation processes occurring in the aquifer and their effect on further contam
inant 

m
ass reduction.  T

he prim
ary m

onitoring objective w
ill be to determ

ine w
hether the 

plum
es are stable or declining in nature and that there is no risk to receptors, and to 

determ
ine w

hether the selected rem
edy is effective to prevent contam

inants w
ith 

concentrations exceeding the ground w
ater protection standards from

 m
igrating beyond 

the T
I zone boundaries in all of the im

pacted areas of the site.  It is anticipated that the 
boundaries of the T

I W
aiver zones w

ill be draw
n considering both the historical plum

e 
extent and the inform

ation collected during the tw
o year transitional m

onitoring period, 
and that the boundaries of the zones w

ill include the areas of the S1 and S2 currently 
im

pacted by contam
ination.  M

odeling has show
n that contam

inants are not expected to 
m

igrate significantly beyond the current plum
e boundaries.  B

ased on current data, the 
plum

es appear relatively stable.  If groundw
ater sam

pling dem
onstrates that the 

contam
inated plum

es, in either the S1 or S2 sands, in any of the im
pacted areas of the site 

are not stable or declining, then the contingency m
easures discussed below

 w
ill be 

evaluated, and im
plem

ented as appropriate. 
 T

he m
onitoring w

ill be perform
ed in conjunction w

ith the establishm
ent of 

institutional controls to provide greater assurance that hum
an exposure to contam

ination 
above the site’s soil and ground w

ater cleanup levels w
ill be prevented.  L

yondell 
C

hem
ical C

om
pany, in its draft Institutional C

ontrol Plan, identified the follow
ing 

institutional control objectives for all affected properties ow
ned by L

yondell C
hem

ical 
C

om
pany: 

 
• 

T
o prevent direct exposure to the affected soils. 

• 
E

lim
inate the use of ground w

ater beneath the site. 
• 

E
nsure the continued integrity of the W

est R
oad A

rea slurry w
all. 

• 
E

nsure the continued integrity of the M
ain W

aste A
rea vault. 

• 
E

nsure the continued integrity of the existing vegetative cover. 
• 

N
o drinking w

ater w
ells w

ill be perm
itted. 

• 
Provide for site access, site security, periodic inspections, future investigations, 
rem

edial actions, soil or ground w
ater sam

pling, m
ow

ing, m
aintenance, or repair 

of the structures or equipm
ent necessary to com

plete the above objectives.  
A

ccess for the above w
ill be allow

ed for L
yondell C

hem
ical C

om
pany, its 

contractors, U
S E

PA
, T

C
E

Q
, or successors. 

 C
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M
echanism

s to m
eet the objectives above include placing the follow

ing 
restrictions in the property deed: 

 
• 

E
xcavations or construction from

 0 – 4 feet B
G

S is prohibited except by perm
it 

granted by property ow
ner, L

yondell C
hem

ical C
om

pany.  N
otification to 

L
yondell should be m

ade through a T
exas O

ne C
all inquiry. 

• 
E

xcavations or construction, m
ore than four (4) feet B

G
S is expressly prohibited.  

Specifically, no excavation or construction w
ill be allow

ed that m
ight affect the 

integrity of the W
est R

oad A
rea slurry w

all. 
• 

N
o excavation or construction activities w

hich m
ight affect the integrity of the 

M
ain W

aste A
rea vault w

ill be allow
ed. 

• 
N

o use of the affected property shall be m
ade w

hich w
ill im

pair the existing 
vegetative cover. 

• 
N

o drinking w
ater w

ells w
ill be perm

itted. 
• 

Site access/security w
ill be controlled by a com

bination of fences, gates, signs, 
cable guards, and natural barriers.  Periodic inspections, ground w

ater m
onitoring, 

and m
aintenance w

ill be perform
ed as required.  Signs w

ill be posted at apparent 
access locations, w

hich indicate that chem
icals m

ay exist on the property and that 
digging and drilling are restricted to protect hum

an health and the environm
ent. 

 
L

yondell C
hem

ical C
om

pany, and its successors, shall notify the U
S E

PA
, the 

T
C

E
Q

, and/or its successors, of its intent to convey any interest in its site property.  Such 
conveyance shall not be m

ade w
ithout prior w

ritten approval of the U
S E

PA
, the T

C
E

Q
, 

and/or its successors.  T
he property ow

ner and its successors shall consum
m

ate no 
conveyance of title, easem

ent, or other interest in the property w
ithout adequate and 

com
plete provision for continued m

aintenance and protection of the affected areas.   
 In respect to the C

R
 126 W

est A
rea and B

ayou D
isposal A

rea, E
PE

C
 Polym

ers, 
Inc. has initiated contacts w

ith landow
ners regarding sale or deed restrictions that allow

 
E

PE
C

 Polym
ers Inc. to purchase the properties or ground w

ater rights and/or provide 
land use restrictions.  Potential future exposures w

ould likely be lim
ited road utility 

w
orkers, trespassers, site m

aintenance w
orkers and contractors involved in the ground 

w
ater m

onitoring program
.  R

estrictions on land use sim
ilar to those proposed by 

L
yondell C

hem
ical C

om
pany are expected to be im

plem
ented in any portions of the site 

w
hich m

ay be addressed by E
PE

C
 Polym

ers.  
 Since the contam

inants (at concentrations that preclude unrestricted use) w
ill 

rem
ain onsite for the foreseeable future, the duration of the institutional controls w

ill be 
in perpetuity.  In addition, long-term

 actions necessary for the site w
ill include continued 

m
onitoring of the ground w

ater. 
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3.11 
C

ontingency R
em

edies  
 If ground w

ater m
onitoring results indicate that the extent of the ground w

ater 
contam

ination is expanding in any of the im
pacted areas of the site, either in the S1 or the 

S2 sands, additional studies w
ill be conducted as necessary to develop and evaluate 

alternative contingent rem
edial m

easures that m
ay be required to address the expanding 

plum
e, and appropriate additional rem

edial m
easures w

ill be im
plem

ented.  Such 
contingent m

easures m
ay include one or m

ore of the follow
ing: 

 • 
Plugging of w

ells and installation of replacem
ent w

ells; 
• 

M
onitored natural attenuation; 

• 
G

round w
ater pum

ping potentially w
ith in situ biorem

ediation (e.g., via nutrient 
injection); 

• 
In situ ground w

ater sparging or air stripping; 
• 

T
he injection of nutrients to enhance natural attenuation; 

• 
Supplem

ental source assessm
ent, if necessary, follow

ed by additional excavation 
and/or in situ chem

ical oxidation to reduce contam
inant m

ass; or 
• 

Installation of a slurry w
all, reactive barrier, horizontal grouting, or other containm

ent 
structure. 

 T
he nature of any contingent response to be im

plem
ented w

ill be determ
ined based on the 

rate and contam
inant m

ass that has m
igrated from

 the area.       
 

 4.0      D
E

SC
R

IPT
IO

N
 O

F SIG
N

IFIC
A

N
T

 D
IFFE

R
E

N
C

E
S 

A
N

D
 N

E
W

 A
L

T
E

R
N

A
T

IV
E

S 
  

In the 1998 R
O

D
 A

m
endm

ent, the E
PA

 redefined the previous site boundary of 
approxim

ately 500 acres to include only the contam
inated portions of property and all suitable 

property in very close proxim
ity to the contam

ination necessary for im
plem

entation of the 
rem

edial design and rem
edial action.  T

he contam
inated areas identified in the 1998 R

O
D

 
A

m
endm

ent w
ere the W

est R
oad A

rea, the M
ain W

aste A
rea, the O

ffice T
railer A

rea, the 
E

asem
ent A

rea, the B
ayou D

isposal A
rea, and C

R
 126 (form

erly know
n as Frontier Park 

R
oad).  T

his redefinition of the site boundary w
as based upon inform

ation available at the tim
e.  

Since the 1998 R
O

D
 A

m
endm

ent, tw
o additional areas have been identified – the C

R
 126 

W
est A

rea and M
W

-109 A
rea.  B

ased on how
 w

aste w
as disposed at the site, it is unknow

n if 
additional w

aste disposal areas w
ill be identified in the future.  T

his being the case, the site 
boundary is reverting to the how

 it w
as defined in the 1991 R

ecord of D
ecision – 

approxim
ately 500 acres. 

 
T

his R
O

D
 A

m
endm

ent docum
ents that a T

echnical Im
practicability (T

I) 
determ

ination for restoration of groundw
ater has been m

ade by E
PA

.  T
his determ

ination 
is based on years of rem

edial activities across the site and tw
o T

echnical Im
practicability 

dem
onstrations developed by L

yondell C
hem

ical C
om

pany and E
PE

C
 Polym

ers, Inc.  
T

he E
PA

 has determ
ined that in areas w

here significant disposal has taken place, 
com

plete restoration of ground w
ater is technically im

practicable and that the applicable 
or relevant and appropriate requirem

ents for ground w
ater restoration w

ill be w
aived for 
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designated portions of the site (T
I Zones).  W

hile the ground w
ater restoration 

requirem
ents w

ill not apply w
ithin the T

I Zones, these standards w
ill continue to apply 

outside the T
I Z

ones.  T
I Zones w

ill be defined follow
ing a tw

o-year transitional 
m

onitoring period.  
 

 
T

his R
O

D
 A

m
endm

ent identifies a rem
edy for the C

R
 126 W

est A
rea and revises 

the rem
edies previously defined for the B

ayou D
isposal A

rea and the M
ain W

aste A
rea 

contam
inated soils vault.  A

dditionally, the R
O

D
 A

m
endm

ent am
ends the site’s ground 

w
ater cleanup levels and site’s soil cleanup criteria. 

  4.1 
T

reatm
ent C

om
ponents 

  
T

he rem
edy for the C

R
 126 W

est A
rea w

ill include the use of augers to 
m

echanically m
ix the soils in the central disposal area to a depth of  25 feet w

ith 
chem

ical oxidant to treat the m
ost affected soils and a portion of the shallow

 ground 
w

ater zone (referred to as the S1 zone) and using lim
e, cem

ent, or fly ash to strengthen 
the soils.  T

he C
R

 126 rem
edy w

ill also use a vapor capture system
 that w

ill route vapors 
from

 the auger m
ixing to a treatm

ent or adsorption system
 (such as a therm

al oxidizer or 
activated carbon). 

 T
he 1991 R

O
D

 and 1998 R
O

D
 A

m
endm

ent did not include a treatm
ent 

com
ponent for the B

ayou D
isposal A

rea.  T
his R

O
D

 A
m

endm
ent includes lim

ited 
excavation of up to 300 cubic yards of contam

inated soil and offsite disposal at a 
perm

itted facility.  Soil excavation w
ill be conducted as necessary to achieve the soil 

rem
edial criteria.   

 In regards to the boundaries of the T
I zones, if ground w

ater m
onitoring results 

indicate that the extent of the ground w
ater contam

ination is expanding, additional 
studies w

ill be conducted as necessary to develop and evaluate alternative contingent 
rem

edial m
easures that m

ay be required to address the expanding plum
e.  Such 

contingent m
easures m

ay include one or m
ore of the follow

ing: 
 • 

Plugging of w
ells and installation of replacem

ent w
ells. 

• 
M

onitored natural attenuation. 
• 

G
round w

ater pum
ping potentially w

ith in situ biorem
ediation (e.g., via nutrient 

injection). 
• 

In situ ground w
ater sparging or air stripping. 

• 
T

he injection of nutrients to enhance natural attenuation. 
• 

A
dditional excavation and/or in situ chem

ical oxidation to reduce contam
inant 

m
ass. 

• 
Installation of a slurry w

all, reactive barrier, horizontal grouting, or other 
containm

ent structure. 
 T

he E
PA

 recognizes that natural attenuation at the site w
ill contribute to the long-term

 
rem

edial action objective of m
aintaining stable or declining contam

inated ground w
ater 

plum
es.  G

round w
ater m

onitoring w
ill be required to verify that the ground w

ater 
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plum
es are not expanding and that dow

n-gradient receptors are not im
pacted.  A

ny 
contingent response to be im

plem
ented w

ill be determ
ined based on the rate and 

contam
inant m

ass that has m
igrated from

 the area.   
  4.2 

C
ontainm

ent or Storage C
om

ponents 
 

T
he 1998 R

O
D

 A
m

endm
ent stated, “use of containm

ent com
ponents (i.e., caps, 

slurry w
alls) m

ay be used as w
arranted in conjunction w

ith treatm
ent technologies for 

vertical infiltration control, horizontal m
igration control, and/or m

igration control.”  T
his 

approach is consistent w
ith that outlined in regards to the application of contingency 

m
easures to address contam

inated ground w
ater m

igration, if w
arranted.  Potential 

contingency rem
edies include the installation of a slurry w

all, reactive barrier, horizontal 
grouting, or other containm

ent structure. 
 T

he C
R

 126 W
est A

rea rem
edy includes the tem

porary placem
ent of berm

s 
around the active rem

ediation area to reduce the am
ount of storm

 w
ater to be m

anaged as 
contact w

ater during soil treatm
ent activities.  H

ydro-m
ulch seeding of the disturbed area 

to provide erosion control is also discussed.  T
he C

R
 126 W

est A
rea rem

edy also 
includes using a vapor capture system

 that w
ill route vapors from

 the auger m
ixing to a 

treatm
ent or adsorption system

 (such as a therm
al oxidizer or activated carbon). 

 
 

In regards to the M
ain W

aste A
rea soils containm

ent vault, the 1987 R
O

D
 

designated that this storage vault w
ould be a tem

porary containm
ent m

easure.  T
his R

O
D

 
A

m
endm

ent rem
oves the requirem

ent that the vault be dism
antled.  Instead, the vault w

ill 
be left in place and m

onitored and m
aintained in perpetuity. 

  
In regards to the B

ayou D
isposal A

rea, the 1998 R
O

D
 A

m
endm

ent designated 
that a m

ajor com
ponent of the rem

edy w
as the construction of a graded clay cap planted 

w
ith select vegetation and developed so as to m

inim
ize the infiltration of rain w

ater (i.e., 
living cap) over the form

er disposal pit.  T
his R

O
D

 A
m

endm
ent designates that the 

construction of the graded clay cap is not required.  Instead, the rem
edy w

ill include 
lim

ited excavation of up to 300 cubic yards of contam
inated soil and offsite disposal at a 

perm
itted facility.  Soil excavation w

ill be conducted as necessary to achieve the soil 
rem

edial criteria.  In addition, the rem
edy includes run-off and run-on control and hydro-

m
ulching as m

ay be w
arranted to address potential erosion. 

 
 

4.3 
Institutional C

ontrol C
om

ponents  
 

Since the 1998 R
O

D
 A

m
endm

ent, a significant change in the site’s current and 
anticipated land use has occurred for large portions of the site.  Specifically, for the site’s 
W

est R
oad A

rea, M
ain W

aste A
rea, O

ffice T
railer A

rea, and E
asem

ent A
rea, residential 

land use is no longer reasonably anticipated.  L
yondell C

hem
ical C

om
pany has acquired 

these properties and w
ill restrict access to these areas such that residential use on this 

property w
ill not occur.  A

dditional inform
ation regarding L

yondell C
hem

ical 
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C
om

pany’s institutional control objectives and m
echanism

s to m
eet the objectives for all 

affected properties ow
ned by L

yondell C
hem

ical C
om

pany is included in Section 3.10 
(E

stablishm
ent of T

echnical Im
practicability Zones). 

 In regards to the C
R

 126 W
est A

rea and the B
ayou D

isposal A
rea, E

PE
C

 
Polym

ers Inc. has initiated contacts w
ith landow

ners regarding im
plem

enting institutional 
controls through either obtaining property ow

nership or restrictive covenants for the 
property necessary to im

plem
ent the rem

edy and protect hum
an health and the 

environm
ent.  R

estrictions w
ill be pursued that w

ill prohibit the installation of drinking 
w

ater w
ells that m

ay contribute to plum
e m

ovem
ent or result in exposure.  T

he 
restrictions w

ould also prohibit excavations in the C
R

 126 W
est A

rea w
ithout prior 

approval.  T
hese restrictions w

ill be instituted w
ithin the areas defined as the C

R
 126 

W
est and B

ayou D
isposal A

rea and to the extent practicable outside of these areas w
ithin 

a distance of 1000 feet.  It w
ill not be necessary to purchase all ground w

ater rights or 
institute ground w

ater use restrictions throughout the target area outside the current 
plum

e as long as long-term
 m

onitoring is perform
ed since the m

onitoring w
ill provide an 

early w
arning system

 that ground w
ater use outside of the rem

ediation areas is 
influencing plum

e m
igration.  Such m

onitoring w
ill provide am

ple tim
e to address the 

situation before exposure occurs. 
 Since the contam

inants w
ill rem

ain onsite (at concentrations that preclude 
unrestricted use) for the foreseeable future, the duration of the institutional controls w

ill 
be in perpetuity. 

 
 

4.4 
K

ey A
pplicable or R

elevant and A
ppropriate R

equirem
ents (A

R
A

R
s) 

 
Since the 1998 R

O
D

 A
m

endm
ent, a significant change in the site’s current and 

anticipated land use has occurred for large portions of the site.  In consideration of the 
change in land use for large areas of the site, the follow

ing non-residential direct contact 
(i.e., for 0 – 5 feet below

 ground surface) soil cleanup criteria have been developed for 
benzene (36 parts per m

illion – ppm
), vinyl chloride (10 ppm

), naphthalene (190 ppm
), 

and lead (800 m
g/kg).  In developing the non-residential direct contact cleanup criteria, 

the E
PA

 and T
C

E
Q

 considered both the T
C

E
Q

’s T
ier 1 C

om
m

ercial/Industrial Soil 
Protective C

oncentration Lim
its (PC

Ls) and a contam
inant specific site w

orker exposure 
evaluation.   

 T
he soil cleanup criteria identified in the 1991 R

O
D

 and 1998 R
O

D
 A

m
endm

ent, 
based on a residential exposure scenario, rem

ain in effect for residential areas of the site.  
T

hese soil cleanup criteria are sum
m

arized in Section 3.7 (Soil C
leanup C

riteria), T
able 

18 (Soil R
em

edial G
oals). 

 
T

his R
O

D
 A

m
endm

ent am
ends the site’s ground w

ater contam
inant cleanup 

levels to include levels for vinyl chloride (2 m
icrogram

s per liter - µg/L), 1,2-
dichloroethane (5 µg/L), cis-1,2-dichloroethylene (70 µg/L), trans-1,2-dichloroethylene 
(100 µg/L), 1,2-dichloropropane (5 µg/L), 1,1,2-trichloroethane (5 µg/L), 
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trichloroethylene (5 µg/L
), 1,1-dichloroethylene (7 µg/L), styrene (100 µg/L), and 

toluene (1000 µg/L).  T
hese contam

inants w
ere detected at elevated concentrations in the 

C
R

 126 W
est A

rea.  T
hese contam

inants are not exclusive to the C
R

 126 W
est A

rea, but 
w

ere in fact found in m
ultiple locations throughout the site.  T

he ground w
ater cleanup 

levels for these contam
inants are their Federal D

rinking W
ater Standards [i.e., M

axim
um

 
C

ontam
inant Levels (M

C
Ls)].  A

n M
C

L is the highest level of a contam
inant that E

PA
 

allow
s in drinking w

ater.   
 A

dditional contam
inants detected at elevated concentrations in the C

R
 126 W

est 
A

rea are acetone, 1,1-dichloroethane, and tert-buytl alcohol.  T
hese contam

inants do not 
have established Federal cleanup criteria for either soil or ground w

ater.  T
he T

exas 
C

om
m

ission on E
nvironm

ental Q
uality (T

C
E

Q
) has recom

m
ended the follow

ing ground 
w

ater cleanup values for these contam
inants: acetone (22,000 µg/L), 1,1-dichloroethane 

(2,400 µg/L), and tert-butyl alcohol (2,200 µg/L).  T
hese T

C
E

Q
 ground w

ater cleanup 
values are T

exas R
isk R

eduction Program
, T

ier O
ne G

round W
ater Protective 

C
oncentration Lim

its and are recom
m

ended w
hen com

plete site-specific inform
ation is 

not available.   
 

 
In regards to the T

echnical Im
practicability Zones, the E

PA
 has determ

ined that 
in areas w

here significant disposal has taken place, com
plete restoration of ground w

ater 
is technically im

practicable and that the applicable or relevant and appropriate 
requirem

ents (A
R

A
R

s) for ground w
ater restoration w

ill be w
aived.  A

dditional 
discussion of the T

echnical Im
practicability determ

ination and establishm
ent of 

T
echnical Im

practicability Z
ones can be found in the follow

ing Sections 3.1 (T
echnical 

Im
practicability D

eterm
ination for G

round W
ater R

estoration), 3.4 (C
R

 126 W
est A

rea 
T

echnical Im
practicability (T

I) E
valuation), 3.5 (M

onitor W
ell (M

W
) 109 A

rea G
round 

W
ater D

ata and T
I D

eterm
ination), and 3.10 (E

stablishm
ent of T

echnical Im
practicability 

Zones). 
 

T
he 1998 R

O
D

 A
m

endm
ent identified several A

R
A

R
s for the site.  B

ecause the 
rem

edial activities outlined in this R
O

D
 A

m
endm

ent m
ay use the rem

edial approaches 
previous defined for the site (i.e., containm

ent, excavation, treatm
ent of contam

inated 
vapor, contam

inated w
ater treatm

ent and discharge/disposal, off-site disposal, in-situ 
treatm

ent), the A
R

A
R

s previously defined in the 1998 R
O

D
 A

m
endm

ent apply to the 
rem

edies defined in this R
O

D
 A

m
endm

ent.  Som
e of the key A

R
A

R
s identified in the 

1998 R
O

D
 A

m
endm

ent are discussed below
.  Please refer to the 1998 R

O
D

 A
m

endm
ent 

for a com
plete discussion of previously identified site A

R
A

R
s. 

 T
he site w

astes w
ere exam

ined to determ
ine w

hether it qualified as R
C

R
A

 
(R

esource C
onservation and R

ecovery A
ct) hazardous w

aste.  T
he w

astes w
ere identified 

as being R
C

R
A

 characteristic hazardous w
aste.  B

ecause the w
astes are R

C
R

A
 w

astes, 
R

C
R

A
 Land D

isposal R
estrictions (LD

R
s) are applicable for alternatives that involve 

rem
oval and placem

ent of contam
inated soils (i.e., B

ayou D
isposal A

rea excavation and 
offsite disposal).  For alternatives not involving rem

oval and placem
ent, L

D
R

s are not 
applicable; how

ever, R
C

R
A

 regulations relating to closure m
ay be relevant and 

appropriate for alternatives leaving the w
astes in place (i.e., M

ain W
aste A

rea soils 
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vault).  LD
R

s are not applicable for alternatives that use in-situ treatm
ent (i.e., C

R
 126 

W
est A

rea – using augers to m
echanically m

ix soils w
ith chem

ical oxidant).  
 

N
ational A

m
bient A

ir Q
uality Standards (N

A
A

Q
S) establishes regulations for 

specific air pollutants such as benzene, w
hich w

as determ
ined to be a prim

ary 
contam

inant at the site. 
 T

he C
lean A

ir A
ct, under the regulatory section on Perm

itting (40 C
FR

 Part 61), 
requires perm

its for the discharge of pollutants for point sources, area sources or fugitive 
em

issions.  T
he substantive requirem

ents for a perm
it w

ill be required for discharge. 
 T

he T
exas A

ir C
ontrol B

oard G
eneral R

ules, specifically 31 T
A

C
 Section 101, 

require com
pliance w

ith E
PA

 Federal C
lean A

ir A
ct.  T

he substantive requirem
ents for a 

perm
it w

ill be required for all operations.  31 T
A

C
 101.4 prohibits the discharge of air 

contam
inants w

hich m
ay tend to be injurious to or adversely affect hum

an health or 
w

elfare, anim
al life, vegetation or property, or as to interfere w

ith the norm
al use and 

enjoym
ent of anim

al life, vegetation or property. 
 Fugitive em

issions m
onitoring, as specified in T

A
C

B
 R

egulation V
 or E

PA
’s 

N
ew

 Source Perform
ance Standards (40 C

FR
 60) or E

PA
’s N

ational E
m

ission Standards 
for H

azardous A
ir Pollutants (40 C

FR
 61) w

ill apply. 
 Since contam

inants w
ill be left on site, the R

C
R

A
 C

losure and Post C
losure 

requirem
ents m

ust be m
et.  C

E
R

C
LA

 establishes that rem
edial actions m

ust be review
ed 

should contam
inants be left on site.  O

ther substantive requirem
ents w

ill be necessary, 
including m

onitoring and deed recordation. 
 R

C
R

A
 requirem

ents for location of a T
reatm

ent, Storage or D
isposal facility in a 

100-year floodplain, 40 C
FR

 264.18, and also general requirem
ents for the protection of 

floodplains, 40 C
FR

 6, A
ppendix A

, are relevant and appropriate because the site is 
w

ithin the 100-year floodplain. 
 T

he N
ational Pollutant D

ischarge E
lim

ination System
 (N

PD
E

S), 40 C
FR

 Part 
125, requires perm

its for the discharge of pollutants for any point source and storm
-w

ater 
runoff for specific SIC

 (Standard Industrial C
lassification) codes into w

aters of the 
U

nited States.  Substantive requirem
ents for a perm

it m
ust be m

et for discharge to a 
surface w

ater body at the site if on-site ground w
ater treatm

ent occurs and is discharged 
instead of reinjected. 

 T
he Safe D

rinking W
ater A

ct, U
nderground Injection C

ontrol R
egulations (40 

C
FR

 Parts 144-147), provides for protection of underground sources of ground w
ater.  

T
his w

ill be an A
R

A
R

 if ground w
ater rem

ediation involves injection to enhance 
rem

ediation. 
 T

he N
ational Prim

ary D
rinking W

ater Standards establish health-based standards 
for public w

ater system
s (m

axim
um

 contam
inant levels – M

C
Ls).  M

C
Ls are A

R
A

R
s at 
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the site since the affected ground w
ater m

ay be potentially used as a future drinking w
ater 

source. 
 

Sections of the C
lean W

ater A
ct and regulations concerning W

ater Q
uality 

C
riteria (W

Q
C

) and A
m

bient W
ater Q

uality C
riteria (A

W
Q

C
), 40 C

FR
 Part 131,set 

criteria for w
ater and am

bient w
ater quality based on toxicity to hum

an health and 
toxicity to aquatic organism

s, respectively.  W
Q

C
s and A

W
Q

C
s for site chem

icals are 
A

R
A

R
s if the alternative calls for discharge to surface w

ater.  B
ecause alternatives w

ill 
be perform

ed on-site, perm
its m

ay not be required, but the technical standards of the 
perm

it m
ust be m

et. 
 U

nder the State of T
exas R

ules, Surface W
ater Q

uality Standards (31 T
A

C
 

Sections 307.1 – 307.10), criteria are established for surface w
ater quality and criteria and 

control procedures for specific toxic substances.  T
hese are A

R
A

R
s if the selected 

alternative calls for discharge to surface w
ater. 

  
4.5 

R
em

edial A
ction O

bjectives 
 

A
s stated in the 1998 R

O
D

 A
m

endm
ent, a prim

ary goal of the rem
edial action is 

to restore shallow
 ground w

ater to its beneficial use as a potential source of drinking 
w

ater.  A
ttainm

ent of this goal is dependent upon attainm
ent of the cleanup goals in the 

contam
inated ground w

ater and the reduction of contam
inants in the overlying soils.  T

he 
shallow

 aquifer is not currently being used as a source of drinking w
ater on site but does 

have the potential to be used as a drinking w
ater in the future and is considered a class 2-

B
 aquifer. A

 class 2-B
 aquifer has w

ater quality such that it is a useable aquifer but for 
other reasons (i.e., low

 w
ater yield capacity), it is not currently used. 

 
A

s discussed in the R
O

D
 A

m
endm

ent (See Sections 3.1 - T
echnical 

Im
practicability D

eterm
ination for G

round W
ater R

estoration, Section 3.4 -C
R

 126 W
est 

A
rea T

echnical Im
practicability (T

I) E
valuation, and Section 3.10 - E

stablishm
ent of 

T
echnical Im

practicability Z
ones), restoration of the im

pacted ground w
ater and 

overlying soils has been determ
ined to be technically im

practicable.  T
his being the case, 

the above stated rem
edial object has been m

odified as follow
s: 

 
• 

For areas designated as T
echnical Im

practicability Zones (see Section 3.10 – 
E

stablishm
ent of T

echnical Im
practicability Zones), the rem

edial action objective 
is to m

aintain stable or declining contam
inated ground w

ater plum
es and to 

prevent exposure to contam
inants exceeding this R

O
D

 A
m

endm
ent’s soil and 

ground w
ater cleanup criteria.   

 • 
For areas outside the designated T

echnical Im
practicability Zones, the rem

edial 
action goal is to protect the ground from

 degradation from
 site contam

inants 
thereby m

aintaining its beneficial use as a potential future source of drinking 
w

ater.  
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G
round w

ater contam
inations m

ay be especially persistent in the im
m

ediate 
vicinity of the contam

inants' source, w
here concentrations are relatively high. T

he ability 
to achieve rem

edial levels at all points throughout the site including the C
R

 126 W
est 

A
rea's affected ground w

ater plum
es has been determ

ined to be technically im
practicable.   

H
ow

ever, a rem
edial strategy that is technically practicable, protective of hum

an health 
and the environm

ent, and effects partial rem
ediation of the source area in the C

R
 126 

W
est A

rea has been selected.  In addition, the rem
edy includes institutional controls to 

lim
it ground w

ater use w
ithin the affected strata, ground w

ater m
onitoring to assess 

w
hether the affected ground w

ater plum
es are expanding, and contingent response actions 

if the ground w
ater plum

es w
ere to expand or increase in concentration.  If contingency 

m
easures constitute a significant or fundam

ental change to w
hat is discussed in this R

O
D

 
A

m
endm

ent, an E
xplanation of Significant D

ifferences (E
SD

) or subsequent R
O

D
 

A
m

endm
ent w

ill be required. C
hanges to the rem

ediation goals (i.e., perform
ance 

standards) w
ould constitute a fundam

ental change and w
ould require a R

O
D

 
A

m
endm

ent. 
 

In regards to the M
ain W

aste A
rea’s vault and the W

est R
oad A

rea’s slurry w
all, 

the rem
edial action goal is to m

onitor and m
aintain these structures to prevent direct 

contact and contam
inant m

igration. 
 In regards to the soil cleanup criteria, the rem

edial objective is to attain the 
appropriate rem

ediation levels (residential or non-residential), based on the current land 
use. 
  4.6 

C
hanges in E

xpected O
utcom

e 
 

A
s discussed previously, the designation of T

echnical Im
practicability Zones 

across the site w
ill result in the w

aiving of applicable or relevant and appropriate 
requirem

ents for ground w
ater restoration.  Soil cleanup levels defined for the direct 

contact exposure (residential and non-residential) w
ill rem

ain in effect across the site and 
w

ithin the designated T
echnical Im

practicability Zones.  O
utside the T

echnical 
Im

practicability Zones, all the cleanup goals apply. 
 

Since the 1998 R
O

D
 A

m
endm

ent, a significant change in the site’s current and 
anticipated land use has occurred for large portions of the site.  Specifically, for the site’s 
W

est R
oad A

rea, M
ain W

aste A
rea, O

ffice T
railer A

rea, and E
asem

ent A
rea, residential 

land use is no longer reasonably anticipated.  L
yondell C

hem
ical C

om
pany has acquired 

these properties and w
ill restrict access to these areas such that residential use on this 

property w
ill not occur.  In regards to the C

R
 126 W

est A
rea and the B

ayou D
isposal 

A
rea, E

PE
C

 Polym
ers Inc. has initiated contacts w

ith landow
ners regarding sale or deed 

restrictions that allow
 E

PE
C

 Polym
ers Inc. to purchase the properties or ground w

ater 
rights and/or provide land use restrictions.  Potential future exposures w

ould likely be 
lim

ited road utility w
orkers, trespassers, site m

aintenance w
orkers and contractors 

involved in the ground w
ater m

onitoring program
.   
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In consideration of the change in land use for large areas of the site, the follow
ing  

non-residential direct contact (i.e., for 0 – 5 feet below
 ground surface) soil cleanup 

criteria have been developed for benzene (36 parts per m
illion – ppm

), vinyl chloride (10 
ppm

), naphthalene (190 ppm
), and lead (800 m

g/kg).  In developing the non-residential 
direct contact cleanup criteria, the E

PA
 and T

C
E

Q
 considered both the T

C
E

Q
’s T

ier 1 
C

om
m

ercial/Industrial Soil Protective C
oncentration Lim

its (PC
Ls) and a contam

inant 
specific site w

orker exposure evaluation.   
 

 
 

5.0 
E

V
A

L
U

A
T

IO
N

 O
F A

L
T

E
R

N
A

T
IV

E
S 

  
T

he U
S E

PA
 uses nine criteria, or standards, to evaluate alternatives for 

addressing a Superfund site.  T
hese nine criteria are categorized into three groups: 

threshold, prim
ary balancing, and m

odifying.  T
he threshold criteria m

ust be satisfied in 
order for an alternative to be eligible for selection.  T

he prim
ary balancing criteria are 

used to w
eigh m

ajor tradeoffs am
ong alternatives.  T

he m
odifying criteria are taken into 

account after public com
m

ent is received on the Proposed Plan of A
ction.  T

he nine 
criteria used in evaluating all of the alternatives after pubic com

m
ent are discussed 

below
. 

 T
hreshold C

riteria 
 O

verall Protection of H
um

an H
ealth and the E

nvironm
ent 

  
T

his criterion addresses the w
ay in w

hich a potential rem
edy w

ould reduce, 
elim

inate, or control the risks posed by the site to hum
an health and the environm

ent.  
T

he m
ethods used to achieve an adequate level of protection m

ay be through engineering 
controls, treatm

ent techniques, or other controls such as restrictions on the future use of 
the site.  T

otal elim
ination of risk is often im

possible to achieve.  H
ow

ever, a rem
edy 

m
ust m

inim
ize risks to assure that hum

an health and the environm
ent are protected. 

 C
om

pliance w
ith A

pplicable or R
elevant and A

ppropriate R
equirem

ents 
 

C
om

pliance w
ith A

R
A

R
s assures that a selected rem

edy w
ill m

eet all related 
Federal, State, and local requirem

ents.  T
he requirem

ents m
ay specify m

axim
um

 
concentrations of chem

icals that can rem
ain at the site; design or perform

ance 
requirem

ents for treatm
ent technologies; and restrictions that m

ay lim
it potential rem

edial 
activities at a site because of its location. 

 
Prim

ary B
alancing C

riteria 
 Long-term

 E
ffectiveness and Perm

anence 
  

T
his criterion addresses the ability of a potential option to reliably protect hum

an 
health and the environm

ent over tim
e, after the rem

ediation goals have been 
accom

plished. 
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R
eduction of T

oxicity, M
obility, or V

olum
e of C

ontam
inants through T

reatm
ent 

  
T

his criterion assesses how
 effectively a rem

edy w
ill address the contam

ination 
problem

.  Factors considered include the nature of the treatm
ent processes; the am

ount of 
hazardous m

aterials that w
ill be destroyed by the treatm

ent process; how
 effectively the 

process reduces the toxicity, m
obility, or volum

e of w
aste; and the type and quantity of 

contam
ination that w

ill rem
ain after treatm

ent. 
  Short-term

 E
ffectiveness 

 
T

his criterion assesses the tim
e factor.  R

em
edies often require several years for 

im
plem

entation.  A
 potential rem

edy is evaluated for the length of tim
e required for 

im
plem

entation and the potential im
pact on hum

an health and the environm
ent during 

im
plem

entation. 
  Im

plem
entability 

  
T

his criterion addresses the ease w
ith w

hich a potential rem
edy is put in place.  

Factors such as availability of m
aterials and services are considered. 

  C
osts 

  
T

his criteria includes capital costs required for design and construction, and 
projected long-term

 m
aintenance costs.  C

ost is considered and com
pared to the benefit 

that w
ill result from

 im
plem

enting the rem
edy. 

  State A
cceptance 

  
T

his criterion addresses state concerns, com
m

ents on A
R

A
R

s, and concurrence or 
lack of concurrence on the selected rem

edy. 
  C

om
m

unity A
cceptance 

  
D

uring the 30-day public com
m

ent period, interested persons for organizations 
w

ere provided the opportunity to com
m

ent on the Proposed Plan.  T
he U

S E
PA

 
considered these com

m
ents in m

aking its final selection.  T
he com

m
ents are addressed in 

a docum
ent called a responsiveness sum

m
ary, w

hich is included as A
ppendix B

 in this 
A

m
ended R

O
D

. 
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5.1 
 O

verall Protection of H
um

an H
ealth and the E

nvironm
ent 

 
T

his R
O

D
 A

m
endm

ent expands the scope of the rem
edial action to include the 

C
R

 126 W
est A

rea.  T
he rem

edy reduces the overall risk in the C
R

 126 W
est A

rea via 
rem

oval or in-situ treatm
ent of the m

ost contam
inated soils and the in-situ treatm

ent 
contam

inated ground w
ater.  For the B

ayou D
isposal A

rea, lim
ited excavation of up o 

300 cubic yards of contam
inated soil and off-site disposal at a perm

itted facility is the 
am

ended rem
edy.  Soil excavation w

ill be conducted as necessary to achieve the soil 
rem

edial criteria.  For areas designated as technical im
practicability zones, land use 

restrictions w
ill be required to prevent degradation of the site’s existing containm

ent 
structures (i.e., W

est R
oad A

rea slurry w
all, M

ain W
aste A

rea contam
inated soils vault), 

prevent exposure to contam
inated ground w

ater, and prevent exposure to contam
inated 

soils.  G
round w

ater m
onitoring w

ill occur to ensure that there is no unacceptable risk to 
dow

n-gradient receptors.  T
his com

bination of contam
inated source area treatm

ent, 
restrictions on land use, and long-term

 m
aintenance and m

onitoring w
ill ensure that 

hum
an health and the environm

ent are protected. 
  

 5.2 
 C

om
pliance w

ith A
pplicable or R

elevant and A
ppropriate R

equirem
ents  

 
T

he am
ended rem

edy w
ill be perform

ed in full com
pliance w

ith all location and 
action-specific A

R
A

R
s and other criteria, advisory, guidelines that are applicable or 

considered relevant and appropriate, except as noted.  For areas designated technical 
im

practicable zones, chem
ical specific A

R
A

R
s (i.e., M

C
Ls and soil cleanup criteria set 

for protection of ground w
ater) w

ill be w
aived.  For all areas outside the technical 

im
practicability zones, all chem

ical-specific A
R

A
R

s w
ill be attained.  

 In regards to the verification of soil perform
ance standards, sufficient data m

ust 
be presented to docum

ent w
hether soil chem

ical concentrations are statistically below
 a 

cleanup standard or A
R

A
R

.  If it can be can be reasonably concluded that the rem
aining 

soil or treated soil at a site has concentrations that are statistically less (e.g., utilizing a 
95%

 confidence level) than the relevant cleanup standards then the site can be judged to 
be protective of hum

an health and the environm
ent.  E

PA
’s guidance docum

ent, M
ethods 

for E
valuating the A

ttainm
ent of C

leanup Standards V
olum

e 1: Soils and Solid M
edia 

(E
PA

 230/02-89-042, February 1898), describes m
ethods for testing w

hether soil 
chem

ical concentrations at a site are statistically below
 a cleanup standard or A

R
A

R
.  

   A
s stated previously, this R

O
D

 A
m

endm
ent am

ends the site’s soil cleanup criteria 
to address a non-residential exposure scenario (based on a change in land use) and 
includes additional ground w

ater contam
inant cleanup levels (i.e., M

C
Ls) for vinyl 

chloride, 1,2-dichloroethane, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene, 1,2-
dichloropropane, 1,1,2-trichloroethane, trichloroethylene, 1,1-dichloroethylene, styrene, 
and toluene.  T

C
E

Q
’s recom

m
ended ground w

ater cleanup criteria for acetone, 1,1-
dichloroethane, and tert-butyl alcohol are noted.  

 
 C
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 5.3 
 L

ong-term
 E

ffectiveness and Perm
anence 

 

T
he site’s rem

edy w
ill provide for long-term

 effectiveness and perm
anence 

through treatm
ent of the m

ost contam
inated soils and a portion of the shallow

 ground 
w

ater in the C
R

 126 W
est A

rea.   C
ontam

inated soils from
 the B

ayou D
isposal A

rea w
ill 

be excavated as necessary to achieve the soil rem
edial criteria and taken off-site for 

disposal.  T
he use of containm

ent rem
edy com

ponents can provide additional 
effectiveness, as long as m

aintenance of the containm
ent com

ponents is continued.  
Institutional controls w

ill be effective as long as they are m
aintained and enforced to 

prevent exposure to contam
inated soils and ground w

ater.  Long-term
 ground w

ater 
m

onitoring w
ill be conducted to ensure the rem

edy rem
ains effective. 

  5.4 
R

eduction of T
oxicity, M

obility, or V
olum

e of C
ontam

inants through 
T

reatm
ent 

 T
he rem

edy includes the use of augers to m
echanically m

ix the soils in the central 
portion of the C

R
 126 W

est A
rea to a depth of 25 feet w

ith chem
ical oxidant to treat the m

ost 
affected soils and a portion of the shallow

 ground w
ater zone (referred to as the S1 zone) and 

using lim
e, cem

ent, or fly ash to strengthen the soils.  C
ontam

inated-laden vapors generated 
during the C

R
 126 W

est A
rea soil treatm

ent activities w
ill be captured and treated to the extent 

necessary to achieve the em
ission perform

ance standards/lim
its.  C

ontam
inated soil in the 

B
ayou D

isposal A
rea w

ill be excavated as necessary to achieve the soil rem
edial criteria and 

taken offsite for disposal at a perm
itted facility.  T

he E
PA

 recognizes that natural attenuation at 
the site w

ill contribute to the long-term
 rem

edial action objective of m
aintaining stable or 

declining contam
inated ground w

ater plum
es.  G

round w
ater m

onitoring w
ill be required to 

verify that the ground w
ater plum

es are not expanding and that dow
n-gradient receptors are not 

im
pacted.   

  5.5 
 Short-term

 E
ffectiveness 

 
T

he estim
ated tim

e required to im
plem

ent the C
R

 126 W
est A

rea and B
ayou 

D
isposal A

rea rem
edies is 18 m

onths.  A
 m

ore accurate estim
ate of the tim

e required to 
im

plem
ent the C

R
 126 W

est A
rea and B

ayou D
isposal A

rea rem
edies w

ill be developed 
as part of the rem

edial design.     
 In-situ rem

edies do not require excavation of contam
inated soils and are favored 

over rem
edy com

ponents that require excavation.  T
his is due to the increased potential 

for w
orker accidents during excavation activities as w

ell as the potential for fugitive 
em

issions resulting during the excavation of soils containing volatile contam
inants (i.e., 

vinyl chloride, benzene).  E
xcavation of hot spots w

ill occur in the B
ayou D

isposal A
rea  

as necessary to achieve the soil rem
edial criteria. 
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O
ccupational Safety and H

ealth A
dm

inistration (O
SH

A
) R

egulations shall be 
follow

ed for all site activities.  C
om

m
unity protection w

ill be provided by using air 
quality m

onitoring and engineering controls (i.e., vapor capture techniques) to address air 
em

issions produced by on-site treatm
ent process and any excavations activities.  D

ust 
control m

ay also be necessary during any excavation and can be accom
plished w

ith w
ater 

or foam
 sprays. 

  5.6 
 Im

plem
entability 

 
B

ench scale testing and a M
echanical A

uger M
ixing (M

A
M

) In Situ C
hem

ical 
O

xidation (ISC
O

) feasibility dem
onstration (aka pilot test) have been conducted to 

evaluate the im
plem

entability of the C
R

 126 W
est A

rea rem
edy.   

 Prior to conducting the pilot test, E
nvironm

ental R
esources M

anagem
ent, on 

behalf of E
PE

C
 Polym

ers, Inc., conducted an extensive literature search to assess the 
applicability of ISC

O
 and to determ

ine w
hich of the oxidants on the m

arket today w
ould 

be the m
ost effective at treating the site contam

inants found in the shallow
 soils and 

ground w
ater at the site.  B

ased on the literature search, several studies w
ere found that 

identified sodium
 persulfate as the oxidant that w

ould be m
ost effective at treating the 

site contam
inants.  T

w
o of the prim

ary sources utilized include: 
 

• 
Philip A

. B
lock, Ph. D

., R
ichard J. W

atts, Ph. D
., A

ny L. T
eel, Ph. D

., R
ichard A

. 
B

row
n, Ph. D

.:  A
n E

xam
ination of Persulfate A

ctivation and R
eactivity, 

presented at the fourth International C
onference on O

xidation and R
eduction 

T
echnologies for In-Situ T

reatm
ent of Soil and G

roundw
ater M

arriott C
hicago 

O
’H

are, C
hicago, Illinois, U

SA
. 

 • 
R

ichard B
row

n, G
eorge Skladany, D

avid R
obinson, Joe Fiacco, John M

cT
igue:  

C
om

paring Perm
anganate and Persulfate T

reatm
ent E

ffectiveness for V
arious 

O
rganic C

ontam
inants, presented at T

he First International C
onference on 

O
xidation and R

eduction T
echnologies for In-Situ T

reatm
ent of Soil and 

G
roundw

ater (O
R

T
s-1) N

iagara Falls, O
ntario, C

anada, June 25-29, 2001. 
 

 
B

ased on these studies, extensive bench-scale testing w
as conducted using 

sam
ples of the site soil and ground w

ater to assess the effectiveness of the persulfate on 
treating the site contam

inants in each m
edia.  O

ther oxidants, including percarbonate, 
w

ere used to com
pare the effectiveness of the treatm

ent.  In addition, the bench-scale 
testing evaluated the use of cem

ent m
ixing to stabilize the effects of the soil m

ixing 
process on volatilization. 
  

T
he results of the bench scale studies show

ed that the persulfate w
as m

ore 
effective than other oxidants at treating the site-specific contam

inants.  W
hile the reaction 

rate using persulfate w
as slow

er for som
e com

pounds (several days), the rates for 
reducing benzene and vinyl chloride to non-detects w

ere relatively rapid (a few
 hours).  

Persulfate also proved to be m
ore persistent than percarbonate, lasting several days.  T

he 
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percarbonate w
as used up very rapidly, m

aking it ineffective for treating the slow
er 

reacting com
pounds. 

  
T

he use of cem
ent in the m

ixture appeared to reduce the leachability of the 
volatile organic com

pounds and did not appear to affect the oxidation reaction.  T
he soil 

m
ixing process does induce volatilization.  T

he injection of the oxidant did not appear to 
affect the volatilization.  H

ow
ever, the cem

ent did appear to have an affect on the 
volatilization rate for som

e com
pounds (e.g., 1,1-dichloroethane). 

 
 

T
he purpose of the M

A
M

 ISC
O

 field pilot study w
as to dem

onstrate the 
feasibility of this rem

ediation technique and to provide inform
ation for preparing full-

scale rem
ediation specifications.  T

he rem
ediation technique uses a specialized auger rig 

that is capable of m
ixing oxidant and w

ater w
ith the site’s contam

inated clayey soils as it 
augers through them

 to create the treated soil slurry.   
 

T
he field pilot study dem

onstrated that the m
echanical auger m

ixing technique is 
effective at liquefying the clayey soil and achieving a sm

all clod size (i.e., less than 1 to 2 
inches); is capable of auger m

ixing to a depth of 25 feet in a reasonable tim
e; and is 

capable of injecting a chem
ical oxidant solution.  T

he treated soil slurry created by soil 
m

ixing can be am
ended w

ith lim
e, cem

ent or fly ash to restore its bearing strength and 
vapors from

 the technique can be controlled via available control technologies 
 T

he M
A

M
 ISC

O
 involved injection of different m

ixtures of chem
ical oxidants 

into the soil that w
as broken into fine particles by a large diam

eter (i.e., 6 foot) auger.  
A

nalytical results indicate that injection of persulfate as the oxidant can destroy in 
practice up to 80%

 of the contam
inants in the ground w

ater and soil.  T
his estim

ate is 
based on bench-scale tests that dem

onstrate over 90%
 destruction of the m

ost 
predom

inant contam
inants in a laboratory setting and on pilot testing that dem

onstrated 
nearly 100%

 destruction after treatm
ent.          

 T
he necessary m

aterials and services required to im
plem

ent the excavation 
rem

edy in the B
ayou D

isposal A
rea readily available.   

  5.7 
C

osts 
 

T
he estim

ated cost to im
plem

ent the C
R

 126 W
est A

rea (as presented in the 
C

ounty R
oad 126 W

est A
rea R

em
edial A

ction P
lan (E

R
M

, M
arch 1, 2006)) is 

approxim
ately $7,800,000.  T

he estim
ated cost to im

plem
ent the B

ayou D
isposal A

rea 
(as presented in the B

ayou D
isposal A

rea R
em

oval A
ction P

lan (E
R

M
, M

arch 1, 2006)) is 
approxim

ately $950,000.   
 For the W

est R
oad A

rea, M
ain W

aste A
rea, O

ffice T
railer A

rea, and E
asem

ent 
A

rea, it has been estim
ated that it w

ould take up to 160 years and an additional 
$80,625,000 to reach the ground w

ater cleanup criteria w
ith continued operation the site’s 

rem
edial system

.  O
ther potential technologies w

ere evaluated and determ
ined to be not 
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viable due prim
arily to the volum

e of contam
inated soils and the inability to rem

ove the 
rem

aining contam
ination from

 the site’s clay and silt soils.  T
he rem

edial operation, 
having reached its technological lim

its, has been shut-dow
n.  T

he affected property has 
been acquired by L

yondell C
hem

ical C
om

pany and is being evaluated to determ
ine if 

m
onitored natural attenuation is sufficient to prevent plum

e expansion.  T
he property has 

been fenced and restrictions are being placed on the property to prevent exposure to the 
rem

aining contam
inants. 

  5.8 
State A

cceptance 
  

T
he State’s concurrence letter on this R

O
D

 A
m

endm
ent is attached. 

  5.9 
C

om
m

unity A
cceptance 

 
T

he U
S E

PA
 recognizes that the com

m
unity in w

hich a Superfund site is located 
is the principal beneficiary of all rem

edial actions undertaken.  T
he U

S E
PA

 also 
recognizes its responsibility to inform

 the local com
m

unity of the nature of Superfund 
environm

ental problem
s and solutions, and to learn from

 the com
m

unity w
hat its desires 

are regarding these sites.  T
he A

m
ended Proposed Plan of A

ction w
as released for public 

com
m

ent in A
pril 12, 2006.  T

he public com
m

ent period began on A
pril 12, 2006 and 

ended on M
ay 12, 2006.  A

 public m
eeting w

as held on A
pril 27, 2006 at the C

alvary 
B

aptist C
hurch located at the corner of FH

 563 and C
ounty R

oad 129 (aka Liberty 
H

eights) to provide the local com
m

unity an opportunity to provide verbal and/or w
ritten 

com
m

ents on the A
m

ended Proposed Plan of A
ction.  T

he C
alvary B

aptist C
hurch is 

located approxim
ately one m

ile north of the site off FM
 563.  

 A
 court reporter w

as present to record a transcript of the m
eeting.  V

erbal 
questions asked at the public m

eeting w
ere in regards to the potential for health im

pacts, 
requests for residential w

ell sam
pling, the potential for contam

inant m
igration by w

ay of 
storm

 w
ater runoff, im

pacts on property values, m
aintenance of C

R
 126, and a num

ber of 
other topics.  D

uring the 30-day public com
m

ent period, five sets of w
ritten com

m
ents 

w
ere received.  T

he questions received during the 30-day public com
m

ent period and the 
U

S E
PA

’s responses to these questions are provided in the R
esponsiveness Sum

m
ary 

(A
ppendix B

). 
  

6.0 
SU

PPO
R

T
 A

G
E

N
C

Y
 C

O
M

M
E

N
T

S 
 T

he T
exas C

om
m

ission on E
nvironm

ental Q
uality (T

C
E

Q
) provided com

m
ents on the 

A
m

ended Proposed Plan in a letter dated A
pril 25, 2006.  T

hese com
m

ents and E
PA

’s 
responses to these com

m
ents are provided in the R

esponsiveness Sum
m

ary. T
C

E
Q

’s 
com

m
ents focused on the technical im

practicability (T
I) w

aiver.  T
he follow

ing is 
sum

m
ary of T

C
E

Q
’s com

m
ents and E

PA
’s responses: 

 C
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• 
T

C
E

Q
 requested that the Proposed Plan be am

ended to m
ake it clearer that the T

I 
w

aiver process is intended to apply at num
erous locations across the site.  T

his 
R

O
D

 A
m

endm
ent has been w

ritten to clarify this point.   
 • 

T
C

E
Q

 stated that the Proposed Plan did not accurately sum
m

arize the T
C

E
Q

’s 
understanding of perform

ance requirem
ents that are to apply to groundw

ater 
w

ithin T
I zones and the m

anner in w
hich such zones w

ill be designated.  T
his 

R
O

D
 A

m
endm

ent clarifies that prior to defining the T
I ground w

ater zones, a 
tw

o-year transitional m
onitoring period w

ill occur.  T
he inform

ation gather during 
the tw

o years and consideration of the historical plum
e boundaries w

ill be used in 
determ

ining the boundaries of the T
I W

aiver zones.  If the m
onitoring results 

indicate that the extent of ground w
ater contam

ination is expanding, additional 
studies m

ay be perform
ed as necessary to develop and evaluate alternative 

contingent rem
edial m

easures that m
ay be required.    

 • 
T

C
E

Q
 stated that w

hile its T
exas R

isk R
eduction Program

 (T
R

R
P) rules are 

sufficiently flexible for C
lass 2 ground w

ater to approve a response sim
ilar to the 

type that E
PA

 is proposing, there are significant data gaps regarding the degree 
N

A
PL and natural attenuation param

eter data.  Please note that for the C
R

 126 
W

est A
rea, num

erous investigations have been by conducted by L
yondell 

C
hem

ical C
om

pany, E
PE

C
 Polym

ers, and by the E
PA

 over the past six years.  
T

he soil concentrations present today indicate that there are no recoverable free 
non-aqueous phase w

aste liquids, but it is evident based on the shallow
 ground 

w
ater concentrations that residual w

aste constituents rem
ain adsorbed as thin 

film
s on the clay and silt that are the predom

inant soil w
ithin the shallow

 w
ater 

bearing zone.  Follow
ing active rem

ediation in this area, tw
o years of transitional 

m
onitoring w

ill be conducted to confirm
 plum

e conditions and evaluate natural 
attenuation.  For the W

est R
oad A

rea, M
ain W

aste A
rea, O

ffice T
railer A

rea, and 
E

asem
ent A

rea, for over 15 years A
R

C
O

 C
hem

ical C
om

pany (w
hich w

as 
purchased in 1999 by L

yondell C
hem

ical C
om

pany) has been conducting 
investigations and rem

ediation activities in these areas.  T
hey have installed 

hundreds of w
ells and taken literally tens of thousands of soil and groundw

ater 
sam

ples.  From
 1997 until 2005, they had several fulltim

e contractors onsite 
conducting active rem

ediation using several technologies.  W
hile N

A
PL m

ay be 
present in localized areas of the site, N

A
PL has never been observed in any of the 

w
ells.  A

ny concerns about plum
e m

igration w
ill be addressed by L

yondell’s 
transition m

onitoring.  T
his effort involves over 140 w

ells and is intended to both 
confirm

 the plum
e conditions (i.e., establish baselines) and evaluate the natural 

attenuation processes.  For the B
ayou D

isposal A
rea, N

A
PL has ever been 

suspected based on the num
erous soil investigation activities and several years of 

ground w
ater m

onitoring. 
 • 

T
C

E
Q

 requested that E
PA

 require that during the tw
o-year transitional period, data be 

collected to evaluate w
hether natural attenuation w

ill be effective over tim
e in preventing 

plum
es w

ithin the S1 sand unit from
 m

igrating beyond the T
I zone boundaries and in 

allow
ing the S2 sand unit perform

ance objectives to be attained.  A
 m

onitoring netw
ork 
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w
ill collect contam

inant, hydrogeologic and geochem
ical param

eters for evaluation 
during the transition period.  T

he prim
ary m

onitoring objective w
ill be to dem

onstrate 
that the plum

es are stable or declining in nature and that there is no risk to receptors. T
he 

m
onitoring w

ill be perform
ed in conjunction w

ith the establishm
ent of institutional 

controls to prevent hum
an exposure to contam

ination exceeding the site’s soil and 
groundw

ater cleanup goals.  
 

 
7.0 

ST
A

T
U

T
O

R
Y

 D
E

T
E

R
M

IN
A

T
IO

N
S 

 
T

he U
S E

PA
's prim

ary responsibility at Superfund sites is to select rem
edial actions 

that are protective of hum
an health and the environm

ent.  Section 121 of C
E

R
C

LA
 also 

requires that the selected rem
edial action for the site com

ply w
ith applicable or relevant 

and appropriate environm
ental standards established under Federal and State 

environm
ental law

s, unless a w
aiver is granted.  T

he selected rem
edy m

ust also be cost 
effective and utilize perm

anent treatm
ent technologies or resource recovery technologies 

to the m
axim

um
 extent practicable.  T

he statute contains a preference for rem
edies that 

include treatm
ent as a principal elem

ent.  T
he follow

ing sections discuss how
 the 

am
ended rem

edy at the site m
eets the statutory requirem

ents. 
 

 7.1 
Protection of H

um
an H

ealth and the E
nvironm

ent 
 

In order to protect hum
an health and the environm

ent, augers w
ill be used to 

m
echanically m

ix the soils in the central disposal area of the C
R

 126 W
est A

rea to a 
depth of 25 feet w

ith a chem
ical oxidant to treat the m

ost affected soils and a portion of 
the shallow

 ground w
ater zone (referred to the S1 zone) and using lim

e, cem
ent, or fly 

ash to strengthen the m
ixed soils.  In the site’s B

ayou D
isposal A

rea, lim
ited excavation 

of up to 300 cubic yards of contam
inated soil w

ith offsite disposal at a perm
itted facility 

w
ill be conducted as necessary to achieve the soil rem

edial criteria.  A
 determ

ination has 
been m

ade that attainm
ent of the site’s rem

edial action goals is technically im
practicable 

for areas of the site.  In these areas, restrictions are being placed to restrict access and 
prevent activities that could result in potential exposure to contam

inants.  A
 ground w

ater 
m

onitoring program
 w

ill be im
plem

ented to ensure site ground w
ater plum

es are not 
expanding and dow

ngradient receptors are not im
pacted.  If the plum

es are expanding, 
additional contingency m

easures m
ay be im

plem
ented to ensure protection of hum

an 
health and the environm

ent.  N
o unacceptable short-term

 risks or cross-m
edia im

pacts 
w

ill be allow
ed during the im

plem
entation of the am

ended rem
edy. 

  7.2 
A

ttainm
ent of A

pplicable or R
elevant and A

ppropriate R
equirem

ents of 
E

nvironm
ental L

aw
s 

 
T

he am
ended rem

edy w
ill be perform

ed in full com
pliance w

ith all location and 
action-specific A

R
A

R
s and other criteria, advisory, and guidelines that are applicable or 

considered relevant and appropriate.  For areas designated technical im
practicable zones, 
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chem
ical specific A

R
A

R
s (i.e., M

C
Ls and soil cleanup criteria set for protection of 

ground w
ater) w

ill be w
aived.  C

hem
ical specific A

R
A

R
s developed for direct contact 

soil exposure w
ill be addressed to prevent exposure.  For all areas outside the technical 

im
practicability zones, all A

R
A

R
s w

ill be attained.   
  7.3 

C
ost E

ffectiveness 
 

T
he U

S E
PA

 believes that the C
R

 126 W
est A

rea rem
edy is cost-effective in 

reducing the contam
inant m

ass in the source area.  T
he rem

edial approach for the C
R

 126 
W

est A
rea w

ill involve the in-situ treatm
ent of the m

ost affected soils and a portion of the 
shallow

 ground w
ater zone.  In the site’s B

ayou D
isposal A

rea, lim
ited excavation of up 

to 300 cubic yards of contam
inated soil w

ith offsite disposal at a perm
itted facility w

ill be 
conducted as necessary to achieve the soil rem

edial criteria.  Section 300.430(f)(ii)(D
) of 

the N
C

P requires the U
S E

PA
 to determ

ine cost-effectiveness by evaluating the follow
ing 

three of the five balancing criteria to determ
ine overall effectiveness: long-term

 
effectiveness and perm

anence; reduction of toxicity, m
obility or volum

e through 
treatm

ent; and short-term
 effectiveness.  O

verall effectiveness is then com
pared to cost to 

ensure that the rem
edy is cost effective.  T

he estim
ated rem

edy cost for the C
R

 126 W
est 

A
rea (as presented in the C

ounty R
oad 126 W

est A
rea R

em
edial A

ction P
lan (E

R
M

, 
M

arch 1, 2006)) is approxim
ately $7,800,000.  T

he estim
ated cost for the C

R
 126 W

est 
A

rea rem
edy (as presented in the B

ayou D
isposal A

rea R
em

oval A
ction P

lan (E
R

M
, 

M
arch 1, 2006)) is $950,000. 

 
 7.4 

U
tilization of Perm

anent Solutions and A
lternative T

reatm
ent T

echnologies 
or R

esource R
ecovery T

echnologies 
 

T
he U

S E
PA

 believes the am
ended rem

edy includes to the m
axim

um
 extent 

practical perm
anent solutions and treatm

ent technologies that can be utilize in a cost-
effective m

anner for the site.  T
he U

S E
PA

 is certain that the am
ended rem

edy w
ill 

provide the best balance in considering long-term
 effectiveness and perm

anence; 
reduction in toxicity, m

obility or volum
e through treatm

ent; short-term
 effectiveness; 

im
plem

entability; and cost, as w
ell as considering statutory preference for treatm

ent as a 
principal elem

ent and considering State and com
m

unity acceptance. 
 T

he A
m

ended R
O

D
's rem

edial treatm
ent technologies, in com

bination w
ith 

appropriate containm
ent com

ponents, com
plies w

ith A
R

A
R

s and reduces the toxicity, 
m

obility, and volum
e of the contam

inants in the site's C
R

 126 W
est A

rea soils and 
ground w

ater and the B
ayou D

isposal A
rea soils.  T

he in-situ aspect of the C
R

 126 W
est 

A
rea rem

edy w
as critical in choosing this alternative based on estim

ated volum
e of 

contam
inated soils and ground w

ater requiring rem
edial action and the volatile nature of 

the site’s contam
inants.  T

he short-term
 effectiveness and protection of hum

an health and 
the environm

ent to w
ill be satisfied by the am

ended rem
edy. 
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7.5 
Preference for T

reatm
ent as a Principal E

lem
ent 

 
T

he am
ended rem

edy w
ill satisfy the statutory preference for treatm

ent as a 
principal elem

ent.  T
he prim

ary risk to hum
an health is from

 ingestion of and direct 
contact w

ith contam
inated ground w

ater.  T
he am

ended rem
edy reduces levels the site 

contam
inants in the C

R
 126 W

est A
rea through treatm

ent (in-situ chem
ical oxidation).    

T
he B

ayou D
isposal A

rea contam
inated soil w

ill be excavated and taken off-site for 
disposal as necessary to achieve the soil rem

edial criteria.  T
he contam

inant-laden vapor 
captured during the soil m

ixing activities in the C
R

 126 W
est A

rea w
ill be treated by the 

appropriate air pollution control equipm
ent. 

 B
ecause the am

ended rem
edy w

ill result in hazardous substances rem
aining on 

site, a review
 of the C

R
 126 W

est A
rea and B

ayou D
isposal A

rea w
ill be included as part 

of the site’s five-year review
.  T

he next five-year review
 is scheduled for 2010.  A

 
prim

ary goal of the five-year review
 is to ensure that the rem

edy continues to provide 
adequate protection of public health, w

elfare and the environm
ent. 

  8.0  
PU

B
L

IC
 PA

R
T

IC
IPA

T
IO

N
  

  
Pursuant to the N

ational C
ontingency Plan §300.435(c)(2)(ii), the follow

ing 
public participation requirem

ents have occurred: 
 • 

A
 notice of the availability of the of the Proposed Plan and the A

dm
inistrative 

R
ecord w

as published in a local new
spaper of general circulation – The 

V
indicator, on W

ednesday, A
pril 12, 2006.  T

he new
spaper notification also 

announced the start of the public com
m

ent period and provided the location and 
date for a public m

eeting.  In addition, a sim
ilar notification w

as placed on the 
Internet at w

w
w

.i-dineout.com
 on A

pril 12, 2006.  E
PA

’s R
em

edial Project 
M

anager w
as inform

ed by local citizens that they often check the i-dineout 
w

ebsite for local inform
ation.  T

he notification rem
ained on the w

ebsite until the 
end of the public com

m
ent period.  

 • 
T

he public com
m

ent period started on A
pril 12, 2006 and ended on M

ay 12, 
2006.  O

n A
pril 27, 2006, a public m

eeting w
as held at the C

alvary B
aptist 

C
hurch located about one m

ile north of the site at the intersection of Farm
-to-

M
arket R

oad 563 and C
ounty R

oad 129.  T
he purpose of the m

eeting w
as to 

discuss the m
ajor com

ponents of the A
m

ended Proposed Plan of A
ction and to 

provide the local com
m

unity an opportunity to provide verbal and w
ritten 

com
m

ents on the A
m

ended Proposed Plan of A
ction.  In addition to U

.S. E
PA

 
personnel, T

exas C
om

m
ission on E

nvironm
ental Q

uality personnel, and the court 
reporter, 43 persons attended the public m

eeting. 
 • 

A
 full account of the public m

eeting can be found in the public m
eeting transcript.  

T
he transcript is included in the A

dm
inistrative R

ecord for this R
O

D
 A

m
endm

ent. 
 C
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ent  
103 

• 
T

he E
PA

 received several oral com
m

ents during the public m
eeting as w

ell as 
three C

om
m

ent Sheets from
 local residences.  W

ritten com
m

ents on the A
m

ended 
Proposed Plan w

ere also provided by the T
exas C

om
m

ission on E
nvironm

ental 
Q

uality and E
PE

C
 Polym

ers, Inc.  A
 R

esponsiveness Sum
m

ary has been prepared 
to provide w

ritten responses to com
m

ents received on the E
PA

’s A
m

ended 
Proposed Plan of A

ction.  T
he R

esponsiveness Sum
m

ary is provided as A
ppendix 

B
 of this R

O
D

 A
m

endm
ent. 

 
T

his R
O

D
 A

m
endm

ent w
ill becom

e part of the A
dm

inistrative R
ecord for the site and 

w
ill be m

ade available to the public.  N
otice of availability of the A

m
ended R

O
D

 w
ill be 

published in a local new
spaper of general circulation. 
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• 
•

•
'

•
• 

• 
•

'
•

• 
. 

^

K
athleen H

artnett W
hite, C

hairm
an 

..,. 
, 

<•• }Z-
R. B

. "R
alph" M

arquez, C
om

m
issioner 

: 
'- 

v 
,<,'  

y'V
 

"*"

Larry R. Sow
ard, C

om
m

issioner 
V

.,. 
* 

'-',. 
J"

G
lenn Shankle, E

xecutive D
irector 

'-" , 
'

TEX
A

S C
O

M
M

ISSIO
N

 O
N

 EN
V

IR
O

N
M

EN
TA

L Q
U

A
LITY

 
^%

r,  
K

P
rotecting Texas by R

educing and P
reventing P

ollution

October 3, 2006

M
r. S

am
uel C

olem
an, P

.E
., D

irector 
'••••'•

Superfund D
ivision 

.L
 

';•?
 

J1

U
.S. E

nvironm
ental Protection A

gency R
egion 6 

•'
1445 R

oss A
venue, Suite 1200

D
allas, T

exas 
75202

R
e: 

R
ecord of D

ecision A
m

endm
ent

Petro-C
hem

ical System
s Superfund Site T

X
D

980873350
L

iberty, L
iberty C

ounty, T
exas

D
ear M

r. C
olem

an:

T
he T

exas C
om

m
ission on E

nvironm
ental Q

uality (T
C

E
Q

) received your final Superfund R
ecord

of D
ecision 

(R
O

D
) A

m
endm

ent 
for the Petro-C

hem
ical 

System
s 

Superfund 
Site in L

iberty,
T

exas, on Septem
ber 

22, 2006. 
T

he T
C

E
Q

 has com
pleted review

 
of the above 

referenced
docum

ent and concurs w
ith all m

odifications 
to the previous 

1991 R
O

D
 and the 1998 R

O
D

A
m

endm
ent, as presented.

T
he R

O
D

 docum
ents that a T

echnical 
Im

practicability 
(T

I) determ
ination 

for restoration 
of

portions of the groundw
ater at the site (the S

I sand and the deeper S2 sand) has been m
ade for the

site and the exact boundaries of the T
I Z

ones w
ill be established after a tw

o-year transitional
m

onitoring period. T
he R

O
D

 identifies contingency rem
edies for the site in the event that future

groundw
ater 

m
onitoring 

dem
onstrates 

that 
the 

plum
es 

of 
contam

inated 
groundw

ater 
are

expanding beyond the T
I boundary in either the S

I or S2 sand.

Sincerely,

G
lenn Shankle

E
xecutive D

irector

L
V

/lv

209525

P.O
. B

ox 13087 
• 

A
ustin, Texas 78711-3087 

• 
512/239-1000 

• 
Internet address: w

w
w

.tceq.state.tx.us
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PE
T

R
O

-C
H

E
M

IC
A

L
 SY

ST
E

M
S, IN

C
. (T

U
R

T
L

E
 B

A
Y

O
U

) SIT
E

 
A

M
E

N
D

E
D

 R
E

C
O

R
D

 O
F D

E
C

ISIO
N

 
R

E
SPO

N
SIV

E
N

E
SS SU

M
M

A
R

Y
 

  T
his R

esponsiveness Sum
m

ary has been prepared to provide w
ritten responses to 

com
m

ents received on the U
.S. E

nvironm
ental Protection A

gency’s (E
PA

’s) A
m

ended 
Proposed Plan of A

ction.  T
he sum

m
ary is divided into tw

o sections. 
 Section 1  

B
ackground of C

om
m

unity Involvem
ent and C

oncerns  
 

T
his section provides a brief history of the com

m
unity interest and concerns in relation to 

the Petro-C
hem

ical System
s, Inc. (T

urtle B
ayou) Superfund site (site).  T

here has been a 
long history of citizen aw

areness of the site.  In 1971, w
hen an application w

as m
ade w

ith 
the State of T

exas for a com
m

ercial industrial w
aste disposal perm

it in the nam
e of Petro-

C
hem

ical System
s, Inc., local citizens organized to oppose the application.  D

ue in part to 
the com

m
unity’s opposition to the perm

it, State approval of the perm
it w

as w
ithheld and 

the perm
it w

as eventually w
ithdraw

n in 1974.  M
ore recently, w

ith the exception of site 
property ow

ners and residents living on and adjacent to the site, com
m

unity interest has 
been low

.  T
he low

 general com
m

unity interest is probably due in part to the site’s rural 
location. 
 Section II 

Sum
m

ary of M
ajor C

om
m

ents 
 T

he public com
m

ent period started on A
pril 12, 2006 and ended on M

ay 12, 2006.  
Public notice announcing the start of the public com

m
ent period and the public m

eeting 
w

as published in The Liberty V
indicator on W

ednesday, A
pril 12, 2006.  In addition, a 

public notification of the public com
m

ent period and public m
eeting w

as placed on the 
Internet at w

w
w

.i-dineout.com
 on A

pril 12, 2006.  E
PA

’s R
em

edial Project M
anager w

as 
inform

ed by local citizens that they often check the i-dineout w
ebsite for local 

inform
ation.  T

he notification rem
ained on the w

ebsite until the end of the public 
com

m
ent period.  O

n A
pril 21, 2006, a m

eeting flyer w
as m

ailed out to all parties on the 
site’s m

ailing list.  O
n A

pril 27, 2006, the public m
eeting w

as held at the C
alvary B

aptist 
C

hurch located about one m
ile north of the site at the intersection of Farm

-to-M
arket 

R
oad 563 and C

ounty R
oad 129.  T

he purpose of the m
eeting w

as to discuss the m
ajor 

com
ponents of the A

m
ended Proposed Plan of A

ction and to provide the local 
com

m
unity an opportunity to provide verbal and w

ritten com
m

ents on the A
m

ended 
Proposed Plan of A

ction.  In addition to U
.S. E

PA
 personnel, T

exas C
om

m
ission on 

E
nvironm

ental Q
uality personnel, and the court reporter, 43 persons attended the public 

m
eeting. 

 T
he E

PA
 received several oral com

m
ents during the public m

eeting as w
ell as three 

C
om

m
ent Sheets from

 local residences.  W
ritten com

m
ents on the A

m
ended Proposed 

Plan w
ere also provided by the T

exas C
om

m
ission on E

nvironm
ental Q

uality and E
PE

C
 

Polym
ers, Inc.  C

om
m

ents pertinent to E
PA

’s A
m

ended Proposed Plan of A
ction are 

sum
m

arized below
, follow

ed by E
PA

’s response.  A
 full account of the public m

eeting 
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can be found in the public m
eeting transcript.  T

he public m
eeting transcript is included 

in the site’s A
dm

inistrative R
ecord for this A

m
ended R

O
D

. 
  C

O
M

M
E

N
T

S R
E

C
E

IV
E

D
 A

T
 T

H
E

 PU
B

L
IC

 M
E

E
T

IN
G

: 
 1. 

U
nidentified Speaker 

“W
hen you say groundw

ater, you’re talking about rains that com
e dow

n onto the 
ground and flow

 across the properties?” 
 

E
PA

 R
esponse 

R
ain w

ater that flow
s across the ground is referred to as surface w

ater or storm
 

w
ater. G

round w
ater refers to w

ater found beneath the ground surface that fills 
pores betw

een soil, sand, and gravel particles to the point of saturation.  W
hen it 

occurs in a sufficient quantity, ground w
ater can be used as a w

ater supply. 
  2. 

U
nidentified Speaker 

 
“So, you’re saying it [contam

ination] only goes dow
n to 30 feet?” 

  
E

PA
 R

esponse 
 

T
he vast m

ajority of contam
ination at the site is located w

ithin 30 feet of the 
ground surface. For exam

ple, in the site’s Far W
est R

oad A
rea, it has been 

estim
ated that over 99%

 of the contam
inant m

ass is present w
ithin 30 feet of the 

ground surface. 
  3. 

M
r. T

ed B
ennett  

 
“W

hat does plum
e m

ean?” 
  

E
PA

 R
esponse 

 
In regards to ground w

ater, a plum
e is m

easurable concentration of a contam
inant 

from
 a given point of origin.  In air, a plum

e can be visible (e.g., plum
e of 

sm
oke). 

  4. 
M

s. Stephanie C
haplain 

 
“H

ow
 m

uch natural biorem
ediation is occurring?” 

  
E

PA
 R

esponse  
 

In an effort to determ
ine how

 m
uch natural biorem

ediation is occurring, a tw
o 

year ground w
ater sam

pling program
 is underw

ay for portions of the site.  T
he 

goal of the sam
pling program

 is to gain a better understanding of natural 
biodegradation processes occurring in the ground w

ater and its effect on overall 
contam

inant m
ass reduction.  Sam

pling is scheduled to take place on a quarterly 
basis for tw

o years.  T
o date, tw

o rounds of sam
pling have occurred. 
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5. 
U

nidentified Speaker 
 

“W
hen w

e flood out there [at the site], is there a chance those flood w
aters m

ight 
m

ove som
e of that [contam

ination]?” 
  

E
PA

 R
esponse 

 
Flood w

aters certainly can provide a m
echanism

 for transport of contam
inants.  In 

fact, w
hen w

aste w
as initially disposed at the site in the late 1960s to m

id-1970s, 
flood w

aters could have provided a m
eans of m

obilizing w
aste.  H

ow
ever, w

hat 
has been found at the site based on years of sam

pling is that w
aste that rem

ains at 
the site is prim

ary found at depth and not right at the surface. 
 

  6. 
M

r. M
ark W

est 
“W

hen they w
ere dum

ping dow
n in there, w

hat’s to say they couldn’t have com
e 

all the w
ay dow

n in there and dum
ped?” 

 E
PA

 R
esponse 

 
Since the site w

as never an authorized w
aste disposal facility, the exact nature of 

the disposal activities at the site is uncertain.  H
ow

ever, based on years of 
investigations, years of sam

pling soil and w
ater, and other inform

ation gathered 
over the years, several areas w

here w
aste w

as disposed have been identified.  If 
new

 areas are identified, E
PA

 w
ill continue in our efforts to address these areas. 

  7. 
M

s. C
heryl B

ennett 
 

“W
hat year w

as the E
PA

 aw
are that all these chem

icals m
ay have been dum

ped 
out here?” 

  
E

PA
 R

esponse 
 

In M
ay 1984, the State of T

exas, represented by the T
exas D

epartm
ent of W

ater 
R

esources, requested that the Petro-C
hem

ical System
s, Inc. Site be included on 

the N
ational Priority List (N

PL) (i.e., list of Superfund sites).  In A
ugust 1984, the 

E
PA

 sent personnel to collect soil sam
ples along Frontier Park R

oad (now
 C

ounty 
R

oad 126) and a large pit in the M
ain W

aste A
rea.  T

he site w
as proposed for 

addition to the N
PL in 1984, and w

as finalized on the N
PL in June 1986. 

  8. 
M

r. T
ed B

ennett &
 M

s. C
heryl B

ennett 
 

“H
ow

 com
e people w

ere not notified (i.e., in the late 1970s) w
hen they bought the 

property that chem
icals w

ere disposed out there?” 
  

E
PA

 R
esponse 

 
T

he E
PA

 is not aw
are of the reason w

hy the seller did not disclose inform
ation 

 
about the property. 
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 9. 
M

r. D
onnie T

aylor 
 

“Y
ou told m

e several years ago you w
ould give anybody an environm

ental im
pact 

statem
ent on this land, that there w

as nothing there.  A
re you still saying that you 

w
ill give anybody on any piece of land out there an environm

ental im
pact 

statem
ent?” 

  
E

PA
 R

esponse 
 

E
nvironm

ental im
pact statem

ents are reports that outline the predicted 
environm

ental effects of a particular action in w
hich the federal governm

ent is 
involved.  E

nvironm
ental im

pact statem
ents of a necessary or projected activity 

highlight the significant environm
ental ram

ifications of a proposed project, 
outlines in detail the proposed actions, alternative actions (including no action), 
and their probable environm

ental ram
ifications.  

  
E

nvironm
ental assessm

ents (Phase 1) are reports that com
ply w

ith the A
m

erican 
Society of T

esting &
 M

aterials Standard E
-1527-05 (Standard Practice for 

E
nvironm

ental Site A
ssessm

ents: Phase 1 E
nvironm

ental Site A
ssessm

ent 
Process).  T

hese reports are routinely required by lenders as part of a real estate 
transaction.  T

hese reports include an evaluation of the property and conclusions 
regarding the presence or potential presence of environm

ental liabilities at the 
subject property.   

  
T

he E
PA

 does not provide these environm
ental assessm

ents.  T
he E

PA
 can 

provide landow
ners the inform

ation that is publicly available as part of the site 
file.  

  10. 
M

r. M
arvin Sm

ith 
H

ow
 far w

est of 563 have you tested? 
 E

PA
 R

esponse 
Lim

ited sam
pling w

est of FM
 563 has taken place prim

arily w
ithin the FM

-563 
right-of w

ay (i.e., w
ithin 40 feet of the center-line of FM

 563).   
  11. 

M
s. L

ydia D
avis 

M
s. D

avis asked if surface w
ater sam

pling has been conducted and if so, how
 

recently.  M
s. D

avis stated that surface w
ater from

 the w
est end of the site runs 

right dow
n the ditch on C

R
 126, com

es under the road and runs dow
n C

R
 127 and 

ends up in front of her property.  She also m
ention that they have a 38-foot deep 

w
ell.   

 E
PA

 R
esponse    

A
s part of the num

erous investigations and sam
pling activities that have occurred 

at the site over the years, surface w
ater sam

ples have been collected.  T
he 
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follow
ing inform

ation w
as taken from

 the R
em

edial Investigation R
eport V

olum
e 

IV
 – R

isk A
ssessm

ent (T
exas W

ater C
om

m
ission, N

ovem
ber 1990). 

 
Section 2.2.2.3   Surface W

ater 
 

D
etailed descriptions of surface features, surface w

aters and sam
pling 

activities are presented in the R
I (LA

N
, 1990).  Interm

itted stream
s and 

ditches convey surface drainage from
 the site to Turtle B

ayou.  A
lthough 

the site is generally flat and m
any chem

icals are relatively im
m

obile, 
surface w

ater sam
pling w

as conducted at the site. F
ive surface w

ater 
sam

ples w
ere analyzed from

 the M
W

A
 [M

ain W
aste A

rea], four from
 the 

E
D

A
 [E

ast D
isposal A

rea], and three from
 the B

D
A

 [B
ayou D

isposal 
A

rea].  Tables 2-10 through 2-12 present the analytical results from
 this 

sam
pling effort. 

 In is im
portant to note that these sam

pling activities w
ere conducted prior to any 

cleanup activities occurring in these areas.  T
he area designated the E

ast D
isposal 

A
rea encom

passes to the east the area currently defined as the E
asem

ent A
rea.  

T
w

o of the four surface w
ater sam

ples in the E
ast D

isposal A
rea w

ere collected 
along the G

ulf State U
tility E

asem
ent south of C

R
 126.   

 T
he results of the surface w

ater sam
pling w

ere sum
m

arized in Section 4.2.3 of the 
R

isk A
ssessm

ent.  T
he sam

pling activities indicated that organic com
pounds w

ere 
not detected in the B

ayou or in other surface w
aters in the M

W
A

 and E
D

A
.  It is 

unlikely that surface w
ater on the site w

ould be used for hum
an consum

ption, 
although w

ater on the site w
ould be used for by w

ildlife.  N
o chem

icals w
ere 

detected in Phase 1 surface w
ater sam

ples from
 the site; therefore, no significant 

hum
an or w

ildlife exposures from
 ingestion, inhalation, or derm

al contact are 
expected presently or in the future.   
  O

n June 28, 2000, three surface w
ater sam

ples w
ere collected by E

PA
’s 

oversight contractor (T
etra T

ech).  T
w

o surface w
ater sam

ples w
ere collected in 

the drainage ditch on the north side of C
R

 126.  O
ne of these locations w

as in the 
drainage ditch im

m
ediately dow

n-gradient of the w
astew

ater treatm
ent plant 

discharge point into the drainage ditch along the north side of C
R

 126 (sam
ple 

w
as designated N

D
W

02).  T
he other location w

as in the drainage ditch 
im

m
ediately upgradient of the ditch discharge into T

urtle B
ayou (N

D
W

01).  T
he 

other surface w
ater sam

ple (and a duplicate sam
ple) w

ere collected on the south 
side of C

R
 126 just east of the drivew

ay into the O
ffice T

railer A
rea (SD

W
01) 

(See Figure 1). 
 T

he sam
ples w

ere sent to E
PA

’s H
ouston laboratory for analysis.  E

ach sam
ple 

w
as analyzed for volatile organics, sem

i-volatile organics, and total m
etals.  N

o 
volatiles or sem

i-volatiles w
ere detected in any of the sam

ples.  In regards to 
m

etals, the follow
ing table sum

m
arizes w

hat w
as detected. 
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Petro-Chemical Systems, Inc. 
Figure 1 

Surfaec Water Sampling Locations 
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T
A

B
L

E
 1 

D
E

T
E

C
T

E
D

 M
E

T
A

L
S IN

 SU
R

FA
C

E
 W

A
T

E
R

 SA
M

PL
E

S C
O

L
L

E
C

T
E

D
 

O
N

 JU
N

E
 28, 2000 

 
M

etal 
M

C
L 

(µg/L) 
D

etection 
Lim

it 
(µg/L) 

N
D

W
01 

(µg/L) 
N

D
W

02 
(µg/L) 

SD
W

01 
(µg/L) 

SD
W

01 
(D

uplicate 
Sam

ple) 
(µg/L) 

A
lum

inum
 

N
A

 
100 

661 
N

D
 

118 
N

D
 

B
arium

 
2000 

10 
60 

103 
106 

104 
C

alcium
 

N
A

 
150 

25900 
45200 

46500 
44800 

Iron 
N

A
 

25 
589 

190 
208 

283 
M

agnesium
 

N
A

 
150 

5050 
7210 

7380 
7180 

M
anganese 

N
A

 
5 

58 
17 

18 
51 

Potassium
 

N
A

 
1000 

5160 
6270 

6480 
6500 

Sodium
 

N
A

 
500 

76700 
104000 

107000 
103000 

 
N

otes: 
N

A
 

N
ot available. 

N
D

 
N

ot detected by laboratory. 
M

C
L 

M
axim

um
 C

ontam
inant Level – T

he highest level of a contam
inant that is 

allow
ed in drinking w

ater. 
µg/L  

M
icrogram

s per liter or parts per billion. 
 

T
w

o surface w
ater sam

ples w
ere m

ost recently collected in A
pril 2006.  T

hese 
sam

ples w
ere collected on the south side of the C

R
 126 bridge (see Figure 2).  

T
he surface w

ater sam
ples w

ere collected to evaluate the attribution due to 
flooding and agricultural runoff.  T

he surface w
ater sam

ples w
ere analyzed for 

volatile organics, sem
i-volatile organics, m

etals, pesticides, and herbicides.  T
able 

2 sum
m

arizes the results for the surface w
ater sam

ples.  O
ne pesticide w

as 
detected in surface w

ater.  4,4-D
D

T
 w

as detected in the duplicate sam
ple 

collected at a concentration of 0.000518 m
g/L (parts per m

illion).  H
ow

ever, the 
pesticide w

as not detected in sedim
ent sam

ples collected from
 T

urtle B
ayou.  A

s a 
result, evidence w

as not found to indicate that agricultural runoff in surface w
ater 

is attributing to sedim
ent in T

urtle B
ayou or surrounding soil that m

ay be 
im

pacted w
ith surface w

ater during flooding events. 
 

Surface w
ater sam

ples have not been collected near FM
 563.  H

ow
ever, in M

arch 
2004, sam

ples w
ere collected along the C

R
 126 right-of-w

ay to determ
ine if 

volatile organic contam
inants w

ere present in the shallow
 soil at concentrations 

that could present a risk to a future w
orker in the area.  Soil sam

ples w
ere 

collected from
 62 shallow

 soil borings (0 top 3 feet below
 ground surface) along 

both sides of the C
R

 126 W
est A

rea right-of-w
ay beginning at the intersection of 

C
R

 126 and FM
 563 in an eastw

ard direction for 450 feet (see Figure 3).  T
he soil 

borings m
aintained an interval spacing of approxim

ately 15 feet.   
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Figure 2 
T

urtle B
ayou at C

R
 126  
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T
A

B
L

E
 2 

SU
M

M
A

R
Y

 O
F R

E
SU

L
T

S – T
U

R
T

L
E

 B
A

Y
O

U
 SU

R
FA

C
E

 W
A

T
E

R
 

PE
T

R
O

-C
H

E
M

IC
A

L
 SY

ST
E

M
S, IN

C
. SIT

E
 

A
PR

IL
 2006 

 
A

nalyte 
SW

-01 
SW

-01-D
 

V
O

LA
T

ILE
 O

R
G

A
N

IC
 C

O
M

PO
U

N
D

S (m
g/L) 

A
cetone 

0.0100 
0.0104 

B
enzene 

0.000500 J 
<0.000117 

C
arbon D

isulfide 
0.000380 J 

<0.000257 
M

ethylene C
hloride 

0.00123 J 
0.00108 J 

V
inyl C

hloride 
0.000620 J 

0.000518 J 
PE

ST
IC

ID
E

S (m
g/L) 

4,4-D
D

T
 (p,p’-D

D
T

) 
<0.00000369 

0.000518 
M

E
T

A
LS (m

g/L) 
A

lum
inum

 
0.582 

0.706 
B

arium
 

0.090 J 
0.0984 J 

C
hrom

ium
 

0.00201 J 
0.00141 J 

Iron 
2.390 

2.990 
Lead 

0.00562 
0.00493 J 

M
anganese 

0.565 
0.634 

Selenium
 

0.00701 J 
0.0105 J 

V
anadium

 
0.00304 J 

0.00275 J 
Zinc 

0.00649 J 
0.00739 J 

 
N

otes: 
 D

 
Field duplicate sam

ple 
J 

E
stim

ated value for the analyte is below
 the adjusted reporting lim

it but above the 
instrum

ent reporting lim
it. 

m
g/L

 
M

illigram
 per liter (parts per m

illion) 
 

  
T

he entire 3-foot interval w
as screened using a flam

e ionization detector (FID
) 

and the discrete interval w
ith the highest FID

 reading w
as sam

pled.  Soil sam
ples 

w
ere collected using E

nC
ore®

 sam
pling device and w

ere subm
itted for laboratory 

analysis. 
 T

he analytical results for those soil sam
ples w

ith at least one detected analyte are 
sum

m
arized in T

able 4.  For com
parison purposes, the U

S E
PA

 R
egion 6 

M
edium

-specific Screening Levels (M
SSLs) for an outdoor w

orker are show
n in 

T
able 3.  N

o volatile organic com
pounds w

ere detected in the C
R

-126 right-of-
w

ay sam
ples at concentrations exceeding their respective M

SSL for an outdoor 
w

orker.            
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FIGURE 3 
CR 126 West Area 
Soil Boring Sample 

Locations 
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TABLE 3 
Analytical Results Summary – CR 126 Right-of-way Soil Borings 

Notes:   
J The reported value is estimated. 
L The reported concentration is below is below the contract required quantitation limit. 
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 In addition to sam
pling w

ells on the site, E
PA

 w
ill also sam

ple M
s. D

avis’ w
ell 

since it is a shallow
 w

ell and her residence is located very close (i.e., right across 
the road) from

 the site.   
  

12. 
M

s. C
heryl B

ennett 
 

M
s. B

ennett stated that her property has not been sam
pled. 

  
E

PA
 R

esponse 
A

s part of the num
erous investigations and sam

pling activities that have occurred 
at the site over the years, ground w

ater sam
ples have been collected near the 

B
ennett residence and from

 the B
ennett’s drinking w

ater w
ell.   

 T
he follow

ing inform
ation w

as taken from
 the P

etro-C
hem

ical System
s Site 

(Turtle B
ayou) Supplem

ental R
em

edial Investigation and F
ocused F

easibility 
Study (SR

I/FFS) R
eport (R

evision 1) (R
oy F. W

eston, Septem
ber 1991).  O

n 
A

pril 8, 1991, a 33 foot deep m
onitoring w

ell (M
W

-58) w
as installed south of 

C
ounty R

oad (C
R

) 126 and about 100 east of the B
ennett residence. T

his w
ell 

w
as screened from

 14.5 to 24.5 feet below
 ground surface.  Sam

ples from
 this 

w
ell analyzed for volatiles, sem

i-volatiles and m
etals.  A

n initial sam
ple w

as 
collected on A

pril 8, 1991.  T
he SR

I/FFS report (T
able 4-15 and T

able E
-2), 

show
ed no that no com

pounds w
ere detected above the laboratory analytical 

m
ethod detected lim

its.  T
he com

pounds listed in T
able 4-15 and T

able E
-2 are 

the follow
ing: total PN

A
’s (polynuclear arom

atic com
pounds), benzo(a)pyrene, 

total B
T

E
X

 (benzene, toluene, ethylbenzene, xylene), benzene, styrene, T
B

A
 

(tert-butyl alcohol), lead, and m
oly (m

olybdenum
).  T

he w
ell w

as sam
pled again 

w
ith a duplicate sam

ple on A
pril 24, 1991.  B

oth the original sam
ple and 

duplicate sam
ple show

ed no com
pounds w

ere detected above the laboratory 
m

ethod detection lim
it.    

 M
W

58 w
as m

ost recently sam
pled on February 18, 2004.  T

he sam
ple w

as 
analyzed for 36 volatile organic com

pounds (V
O

C
s) including B

T
E

X
 and vinyl 

chloride, and the sem
i-volatile com

pound - naphthalene.  N
o com

pounds w
ere 

detected.   
 

T
he B

ennett w
ell has been sam

pled by L
yondell C

hem
ical C

om
pany.  A

s 
discussed in the L

yondell M
onthly Progress R

eports for D
ecem

ber 1996, 
February 1997, and Septem

ber 1998, sam
ples w

ere collected from
 the T

. B
ennett 

W
ell on D

ecem
ber 15, 1996, February 4, 1997, and Septem

ber 24, 1998.  A
 

sum
m

ary of the sam
ple results from

 the D
ecem

ber 1996 sam
pling w

ere provided 
in the D

ecem
ber 1996 M

onthly Progress R
eport and are as follow

s:   
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1,2-dichloroethane 

<   5 µg/L (parts per billion) 
acetone  

 
< 10 µg/L  

benzene  
 

<   5 µg/L  
lead  

 
 

<   0.005m
g/L (parts per m

illion) 
m

ethylene chloride  
<   5 µg/L  

tert-butyl alcohol  
< 50 µg/L 

 T
he < sym

bol indicates that the com
pound w

as not detected above the 
laboratory analytical detection lim

it.   
 A

s requested, E
PA

 w
ill sam

ple the w
ells of on-site residents and those in very 

close proxim
ity to the site. 

  13. 
M

r. D
onnie T

aylor &
 later sim

ilar question by M
r. John Fondon  

[D
onnie T

aylor] D
o you feel the D

uke explosion changed anything?   
[John Fondon] W

hat affect did it the explosion have?  M
r. Fondon stated his w

ell 
experience sedim

ent problem
s after the explosion.  

  
E

PA
 R

esponse 
B

ased on conversations w
ith several residences in the area, the D

uke E
nergy 

explosion w
hich occurred A

ugust 24, 2004, about 1 m
ile south of the site m

ay 
have im

pacted people’s drinking w
ater w

ells in the area.  Shortly after the 
explosion, residents reported that their w

ells had significant silting problem
s.  T

he 
vibration caused by the explosion certainly had the potential to m

obilize 
contam

ination in the ground w
ater.  Please note, that historical m

igration of the 
groundw

ater contam
ination has been lim

ited to the general area w
here the 

disposal occurred and has not m
igrated m

uch beyond that (i.e., a few
 hundred 

feet).  A
s part an ongoing ground w

ater m
onitoring program

, w
hich began the last 

quarter of 2005, several w
ells on site w

ill be m
onitored for over the next tw

o 
years (i.e., eight quarters).  E

valuation of this data, in com
parison w

ith data 
collected prior to the explosion, m

ay indicate any potential im
pact of the D

uke 
E

nergy explosion on the contam
inated groundw

ater plum
es.   

  
14. 

M
r. D

ennis Lew
is 

M
r. Lew

is inquired as to the potential im
pact of site contam

ination on trees, plant 
grow

th, tap roots, etc. 
 E

PA
 R

esponse  
T

he prim
ary contam

inants in the groundw
ater at the site are referred to as volatile 

organic com
pounds (V

O
C

s).  T
rees have been used across the county, especially 

deep rooted trees and plants that use large volum
es of w

ater as a m
eans to rem

ove 
V

O
C

s from
 the soil and groundw

ater by a variety of m
echanism

s including: plant 
transpiration, absorption to root tissue, biodegradation in the root zones or by 
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plant uptake and m
etabolism

.  A
ll the m

echanism
s are referred to collectively as 

phytorem
ediation.  T

he vegetation can also serve as a hydraulic barrier to the 
w

ater carrying the contam
inants.   

 In regards to areas of the site w
here contam

ination has been identified, there has 
not been a noticeable im

pact on the trees and plants.  D
uring the public m

eeting, 
an unidentified speaker suggested that any trees com

ing dow
n at this tim

e are 
com

ing dow
n because of the vascular disease caused by the freeze in 1995.  T

he 
unidentified speaker stated betw

een the freeze and the rain, and the oak trees 
having no roots, they just fall dow

n. 
  

15. 
M

s. Liz T
aylor 

M
s. T

aylor inquired about how
 to find inform

ation on the health effects of 
chem

icals that are detected at the site.  H
ow

 w
ould w

e know
 w

hat w
e need to be 

aw
are of? 

 E
PA

 R
esponse 

T
o determ

ine w
hat risks are present at sites, the E

PA
 conducts a baseline hum

an 
health risk assessm

ent.  T
he purpose of the baseline risk assessm

ent is to assess 
the risk to hum

an health posed by the contam
inants present at the site.  A

 toxicity 
and exposure assessm

ent for chem
icals detected at the site are discussed in the 

risk assessm
ent.  T

he risk assessm
ent for the Petro-C

hem
ical Site determ

ined that 
potential exposure to contam

inated ground w
ater w

as the prim
ary risk driver at 

the site.  Site cleanup criteria have focused on the risk posed by contam
inated 

ground w
ater and by the direct contact exposure.     

 T
he risk assessm

ent is available for review
 at the inform

ation repository.  
      

16. 
M

r. D
ennis Lew

is 
M

r. Lew
is asked if E

PA
 w

as aw
are of w

ho is responsible for dum
ping at the site. 

 E
PA

 R
esponse 

A
s part of E

PA
’s involvem

ent at the Site, the E
PA

 has identified parties w
ho 

ow
ned the Site, operated the Site, transported w

aste to the Site, and/or generated 
hazardous w

aste w
hich w

as disposed at the Site.  T
hese parties are identified by 

the E
PA

 as Potentially R
esponsible Parties.  Inform

ation regarding w
ho E

PA
 has 

identified is part site file and is available upon request. 
  

17. 
M

r. B
rian Johnson  

 
W

hen w
as the road rem

ediated? 
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E

PA
 R

esponse 
In M

arch 1987, the Frontier Park R
oad R

ecord of D
ecision w

as signed.  T
he 

R
ecord of D

ecision outlined the follow
ing rem

edial action: 
 

• 
E

xcavate contam
inated soil to below

 100 parts per m
illion polyarom

atic 
hydrocarbons. 

• 
T

em
porary disposal of contam

inated soil in a R
C

R
A

 storage facility. 
• 

C
onstruct a road over excavated areas and existing roadw

ay. 
• 

T
em

porary relocate on-site residents during construction. 
 A

pproxim
ately 5,900 cubic yards of soil contam

inated w
ith a concentration 

greater than 100 parts per m
illion polynuclear arom

atic hydrocarbons (PA
H

) or 
100 parts per m

illion total volatile organic com
pounds (V

O
C

s) w
as excavated. 

C
ontam

inated soil w
as excavated from

 1 to 5 feet in depth from
 the first 1,800 

feet of Frontier Park R
oad (currently C

R
 126).  T

he excavated m
aterial w

as 
placed in the storage facility (above ground landfill) in the M

ain W
aste A

rea.  T
he 

excavated area w
as backfilled w

ith clean soil and the entire length of the road w
as 

paved.  T
his w

ork w
as com

pleted in A
ugust 1988.  A

lthough the construction of 
the road w

as com
pleted in A

ugust 1988, because the road acts as a cap/barrier for 
soils w

ith PA
H

 or V
O

C
 concentrations less than 100 parts per m

illion, long term
 

m
aintenance of the road is required. 

  
18. 

M
r. D

ennis Lew
is 

 
A

re there bulkheads around the soils vault? 
  

E
PA

 R
esponse 

N
o, there are no bulkheads around the soils vault.  B

ulkheads are retaining w
alls 

usually constructed parallel to a shore w
hose prim

ary purpose is to hold or 
prevent sliding of soil caused by erosion or w

ave action.  T
hey are used to protect 

bluffs by retaining soil at the toe of a slope or by protecting the toe from
 erosion 

and undercutting.  T
he soils vault w

as constructed w
ith plastic liners place below

 
and above the contam

inated soil w
hich is stored there (see vault construction 

photos below
 show

ing initial installation of the plastic liners). 
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Long-term
 m

aintenance of the soils vault is required prevent exposure to the 
contam

inated soils contained w
ithin the vault.  It is im

portant to note that 
treatm

ent of the contam
inated soils w

ithin the vault has occurred over the past 
several years.  T

reatm
ent technologies applied have included soil vapor extraction 

and in-situ biorem
ediation.  B

ased on a review
 of vault soil com

posite sam
ple 

data, the residual contam
inant soil concentrations are less than the T

C
E

Q
 

C
om

m
ercial /Industrial soil standards for 0 to 4 feet below

 ground surface (bgs).  
H

ow
ever, the sam

ples did exceeded the 1991 R
O

D
 naphthalene soil standard of 

70 m
g/kg, and also exceeded the 1998 R

O
D

 A
m

endm
ent’s benzene standard of 

1.33 m
g/kg for surface soil (i.e., 0 – 2 feet bgs).  R

equirem
ents for leaving the 

vault include: 

• 
O

btaining perm
anent control of the property, either by fee-sim

ple 
purchase of the property or by securing a w

ritten agreem
ent w

ith the 
property ow

ner;  

• 
Im

plem
enting of a ground w

ater m
onitoring program

 to assist in the long-
term

 m
onitoring;   

• 
Fencing the area to prevent unauthorized access; 

• 
Placem

ent of an irrevocable deed restriction on the property to prevent 
activities that m

ight adversely affect the integrity of the vault and 
m

onitoring w
ells; 

• 
Provide for perpetual m

aintenance and access to the vault. 

T
hese requirem

ents w
ill be im

plem
ented by L

yondell C
hem

ical C
om

pany. 

 

19. 
M

s. H
eather C

alico 

H
ow

 m
any public m

eetings have you had in the past and w
hy are you just now

 
w

orried about m
aking the public aw

are of w
hat’s going on?  W

e have been aw
are 

for a w
hile; but other people, this is new

s to them
.  W

hy are you just now
 letting 

them
 know

? 

E
PA

 R
esponse 

T
he E

PA
 is required by law

 to have a public m
eeting at the stage w

hen a rem
edy 

or rem
edy m

odification is proposed.  In the past, w
e have had nine public 

m
eetings (including com

m
unity relations open houses and w

orkshops).  O
ver the 

last several years, the E
PA

 has been dealing directly w
ith local citizens w

hose 
property is contam

inated.  W
hen sam

pling w
as conducted, the sam

pling results 
w

ere only provided directly to the property ow
ner.  W

hen L
yondell C

hem
ical 

C
om

pany w
as conducting rem

ediation activities at the W
est R

oad A
rea, M

ain 
W

aste A
rea, O

ffice T
railer A

rea, and the E
asem

ent A
rea, they w

ere very 
proactive in the com

m
unity in updating the com

m
unity of their activities and 

often conducted com
m

unity service projects for individual landow
ners.   T

he E
PA

 
w

ill ensure that the com
m

unity is better inform
ed of site activities through fact 

sheets and public availability sessions.   
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20. 
M

r. T
ed B

ennett 

W
hen E

PA
 com

es out to sam
ple, are you going to m

ake sure w
e are there? 

E
PA

 R
esponse 

If the E
PA

 com
es out to sam

ple individual’s w
ells, w

e w
ill continue to notify the 

individual property ow
ners and arrange for a tim

e w
hen w

e can sam
ple.  For 

larger site activities, the E
PA

 w
ill be sure to provide prior notification to the local 

com
m

unity through fact sheets and/or public availability sessions.   

 

21. 
M

r. T
ed B

ennett 

N
ow

 that he [D
onnie T

aylor] is not using his w
ell and I’m

 using m
ine, even 

though the w
ater m

ay be good now
, are they going to start pulling that 

contam
inated w

ater to m
y w

ell? 

E
PA

 R
esponse 

B
ecause contam

inants w
ill rem

ain in areas of the site at concentrations that w
ill 

preclude unrestricted use, long-term
 m

onitoring w
ill be required to verify that 

other w
ells located near these areas w

ith know
n groundw

ater contam
ination at 

concentrations above the R
O

D
 goals are not being adversely im

pacted.  A
n 

objective of the m
onitoring is to verify that the groundw

ater plum
es are not 

expanding dow
n-gradient, laterally or vertically. 

 

22. 
M

r. T
ed B

ennett 

O
n page 11 of the [Proposed Plan] it says plugging or conversion of nearby w

ater 
w

ells into m
onitoring w

ells.  W
hat does a near by w

ater w
ell m

ean? 

E
PA

 R
esponse 

T
he section of the proposed plan to w

hich M
r. B

ennett is referring relates to the 
proposed rem

edy for the B
ayou D

isposal A
rea.  In regards to the “near by w

ater 
w

ell,” the Proposed Plan w
as referring to w

ells currently located in the B
ayou 

D
isposal A

rea and potentially w
ells in the im

m
ediate area.  M

r. B
ennett 

residential drinking w
ater w

ell w
as not specifically identified for conversion. 

 

23. 
M

r. John Fondon 

 
D

o you have a list of everybody’s w
ater you tested?  I w

ould like to know
 if m

ine 
has been sam

pled.  I live on C
R

 128, about 150 yards from
 the end of C

R
 126. 

 
E

PA
 R

esponse  

 
Inform

ation regarding residential w
ell sam

pling is included in the site file.  T
hese 

w
ells have prim

arily included w
ells located near know

n areas of contam
ination.  

C
ase 1:01-cv-00890-M

A
C

     D
ocum

ent 1196     F
iled 03/20/2007     P

age 85 of 171




R
esponsiveness Sum

m
ary 

 
Septem

ber 2006 
18 

B
ased on review

 of the site file, M
r. Fondon’s w

ell has not been sam
pled by the 

E
PA

.  

 24. 
M

r. T
ed B

ennett 

 
M

r. B
ennett asked w

here active treatm
ent w

as targeted (i.e., application of the in 
situ chem

ical oxidation soil m
ixing treatm

ent). 

 
E

PA
 R

esponse 

 
In situ chem

ical oxidation soil m
ixing is the proposed rem

edy for the C
R

 126 
W

est A
rea.  T

he treatm
ent area encom

passes the existing C
R

 126 and road 
shoulders, starting approxim

ately 150 feet east of FM
 563 and ending 

approxim
ately 400 feet east of FM

 563.  

 25. 
M

r. D
ennis Lew

is 

In response to a discussion of previous excavation w
ork conducted on Frontier 

Park R
oad, M

r. Lew
is asked if this occurred south of the vault discussed earlier. 

E
PA

 R
esponse 

T
he previous excavation w

ork conducted on Frontier Park R
oad took place w

ithin 
the first 1,800 feet of the road from

 FM
 563 intersection and going east. 

 

26. 
M

s C
heryl B

ennett 

In response to a discussion of the definition of the plum
e boundary in the C

R
 126 

W
est A

rea, M
s. B

ennett asked w
hen all the inform

ation w
as collected. 

E
PA

 R
esponse  

Inform
ation has been collected in C

R
 126 W

est A
rea from

 1999 thru 2006.  A
s a 

result of routine sam
pling conducted by L

yondell C
hem

ical C
om

pany of 
m

onitoring w
ells located along C

R
 126 in 1999, additional w

ells w
ere installed in 

this area by L
yondell C

hem
ical C

om
pany to delineate the extent of contam

inated 
ground w

ater in 1999 and 2000.  A
s of 2004, a total of 20 shallow

 w
ells 

(approxim
ately 20 feet deep), tw

o interm
ediate w

ells (approxim
ately 50 feet 

deep), and tw
o deep w

ells (approxim
ately 90 feet deep) had been installed.  O

ne 
shallow

 slant w
ell w

as also installed under C
R

 126 in 2001.  A
dditionally, over 

150 soil sam
ples w

ere collected from
 21 soil borings to investigate the extent of 

contam
inated soil.   

A
dditional investigations, perform

ed by T
etra T

ech E
M

 Inc. on behalf of the 
E

PA
, entailed sam

pling private w
ater w

ells, select m
onitoring w

ells, soil gas and 
surface soils.  T

he results w
ere used to estim

ate the extent of contam
ination and 

evaluate rem
edial alternatives.   

A
dditional investigations w

ere perform
ed by E

nvironm
ental R

esources 
M

anagem
ent (E

R
M

) on behalf of E
l Paso E

nergy to support ground w
ater 

C
ase 1:01-cv-00890-M

A
C

     D
ocum

ent 1196     F
iled 03/20/2007     P

age 86 of 171




R
esponsiveness Sum

m
ary 

 
Septem

ber 2006 
19 

m
odeling efforts and to further define the depth of contam

ination for rem
edy 

alternative evaluations in 2005.   

In February of this year, an in situ chem
ical oxidation (ISC

O
) soil m

ixing field 
pilot study w

as conducted.  T
he purpose of the study w

as to dem
onstrate the 

feasibility of this rem
ediation technique and to provide inform

ation for preparing 
full-scale rem

ediation specifications.   

 

27. 
M

r. Jason V
anloo 

W
hat chem

ical oxidant are you proposing to use?  W
hat kind of chem

ical 
constituents are targeted?  D

id you detect any by-products, breakdow
n products?   

E
PA

 R
esponse 

B
ased on the results of a site-specific bench scale study conducted in early 2005 

and a field pilot study conducted in February 2006, persulfate w
as selected to treat 

volatile organic com
pounds present at the C

R
 126 W

est A
rea.  A

nalytical results 
indicate that injection of persulfate as an oxidant can destroy in practice up to 
about 80%

 of the contam
inants of concern (C

O
C

s) in the ground w
ater and soil.  

T
his estim

ate is based on bench-scale tests that dem
onstrate over 90%

 destruction 
of the m

ost predom
inant C

O
C

s in a laboratory setting and on pilot testing that 
dem

onstrated nearly 100%
 destruction after treatm

ent.  In regards to the detection 
of by-products/breakdow

n products, an E
nvironm

ental R
esources M

anagem
ent 

(E
R

M
) representative fam

iliar w
ith the ISC

O
 testing indicated that E

R
M

 did not 
detect any.  A

dditional inform
ation regarding the bench scale testing and pilot 

study can be found in the M
echanical A

uger M
ixing (M

A
M

) In Situ C
hem

ical 
O

xidation (ISC
O

) P
ilot Test R

eport, C
ounty R

oad 126 W
est (F

ar W
est R

oad 
A

rea), Liberty C
ounty, Texas, E

P
E

C
 P

olym
ers Inc. (E

nvironm
ental R

esources 
M

anagem
ent, July 18, 2006). 

 

28. 
M

r. D
ennis Lew

is 

M
r. Lew

is asked about potential traffic im
plications of the proposed rem

edy for 
the C

R
 126 W

est A
rea. 

E
PA

 R
esponse 

A
n alternative route for traffic w

ill be established prior to the initiation of 
rem

ediation activities in the C
R

 126 W
est A

rea.  T
he E

PA
 and E

PE
C

 Polym
ers 

are w
orking w

ith the local county officials to determ
ine the construction 

requirem
ents for the alternate route. 

 

29. 
M

r. T
ed B

ennett and M
rs. C

heryl B
ennett  

T
ed and C

heryl B
ennett had questions regarding m

onitoring w
ells located in the 

B
ayou D

isposal A
rea w

hich w
ere plugged and abandoned.  Specifically, m

onitor 

C
ase 1:01-cv-00890-M

A
C

     D
ocum

ent 1196     F
iled 03/20/2007     P

age 87 of 171




R
esponsiveness Sum

m
ary 

 
Septem

ber 2006 
20 

w
ells M

W
-13R

, M
W

-51, and M
W

-100, from
 w

hich sam
ples at one tim

e had 
benzene concentrations above the federal drinking w

ater standards. 

E
PA

 R
esponse 

M
onitoring w

ells in the B
ayou D

isposal A
rea (M

W
-13R

, M
W

-14, M
W

-51, M
W

-
58, M

W
-59, M

W
-100, and M

W
-102) have been sam

pled repeated over the past 
several years.  T

he purpose of this sam
pling w

as to ensure that contam
inant 

concentration levels in the ground w
ater w

ere not increasing and w
ere being 

reduced through natural attenuation processes.  Sam
ples w

ere analyzed for 
volatile organic com

pounds, sem
i-volatile organic com

pounds, and m
etals.  In 

regards to benzene, T
able 4 presents the groundw

ater data for benzene from
 

sam
ples collected from

 the B
ayou D

isposal A
rea m

onitoring w
ells from

 1999 to 
2005.  

T
he m

onitoring w
ells are all shallow

 m
onitoring w

ells screened w
ithin the 

shallow
 perm

eable zone – w
ithin thirty-five feet of the ground surface.  

M
onitoring w

ells M
W

-58, M
W

-101, and M
W

-102 are located along C
R

 126 in 
hydraulically upgradient positions, and m

onitoring w
ells M

W
-13R

, M
W

-14, 
M

W
-51, M

W
-59, and M

W
-100 are aligned in a north-south direction.  B

ased on 
w

ater level inform
ation from

 w
ells in the area, the shallow

 groundw
ater flow

s to 
the south.  G

roundw
ater at the B

ayou D
isposal A

rea occurs in a shallow
 sand 

aquifer encountered about 12 feet below
 ground surface.  T

he sand aquifer 
appears to be about 10 feet thick.  T

he sand aquifer pinches out to the south. 
Figure 4 depicts the m

onitoring w
ell locations. 

 

30. 
M

r. T
ed B

ennett 
In regards to a discussion regarding sporadic low

 level detections of contam
inants 

(i.e., benzene and vinyl chloride) in the B
ayou D

isposal, M
r. B

ennett asked how
 

to account for the variation in detected ground w
ater concentrations. 

 E
PA

 R
esponse 

V
ariations in contam

inant detections can result from
 a variation in w

ater levels. 
For exam

ple, if contam
ination is present at a depth below

 the w
ater table, you 

w
ould expect to see corresponding contam

inant concentrations in the groundw
ater 

sam
ples.  Sim

ilarly, rainfall could provide a m
eans for transporting (i.e., via 

leaching) contam
ination if present in the overlying soils into the groundw

ater.  In 
general, it is im

portant to note that for the B
ayou D

isposal A
rea, the m

ajority of 
sam

ples collected from
 these w

ells tested clean.  W
hen volatile contam

inants 
w

ere detected, it w
as sporadically and at low

 concentrations (i.e., at 
concentrations near the corresponding M

C
L).  In addition, volatile contam

inants 
w

hich have been detected (i.e., benzene, vinyl chloride), are am
enable to 

biorem
ediation w

hich m
eans they can be reduced given natural conditions present 

at the B
ayou D

isposal A
rea. 
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T
A

B
L

E
 4 

B
A

Y
O

U
 D

ISPO
SA

L
 A

R
E

A
 M

O
N

IT
O

R
IN

G
 W

E
L

L
S 

B
E

N
Z

E
N

E
 SA

M
PL

E
 R

E
SU

L
T

S 
Sam

ple 
D

ate 
M

W
13R

 
(µg/L) 

M
W

-14 
(µg/L) 

M
W

51 
(µg/L) 

M
W

58 
(µg/L)    

M
W

59 
(µg/L) 

M
W

100 
(µg/L) 

M
W

101 
(µg/L) 

M
W

102 
(µg/L) 

D
ecem

ber 
1999 

N
D

 
N

S 
N

D
 

N
D

* 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

M
arch 

2000 
N

D
 

N
S 

N
D

 
N

D
 

N
D

 
N

D
  

N
D

*         N
D

 
N

D
 

June  2000 
N

D
 

N
S 

N
D

 
N

S 
N

D
 

N
D

 
N

D
  

N
D

* 
N

D
 

O
ctober 
2000 

N
D

  
N

D
* 

N
S 

N
D

 
N

S 
N

D
 

N
D

 
N

D
 

N
D

 

January 
2001 

N
D

 
N

S 
23.7  
20* 

N
S 

N
D

 
N

D
 

N
D

 
N

D
 

A
pril 2001 

N
D

 
N

S 
17.5** 

N
S 

N
D

 
N

D
 

N
D

 
N

D
 

July  2001 
N

D
 

N
S 

N
D

 
N

S 
N

D
 

N
D

 
N

D
 

N
D

 

A
pril 2002 

N
D

 
N

S 
3.9 

N
S 

N
D

 
N

D
 

N
D

 
N

D
 

February 
2004 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

June  2004 
0.77 

*** 
*** 

O
ctober 
2004 

N
D

 
*** 

*** 

February 
2005 

 

W
ell 

plugged 
and 

abandoned 
A

pril 2004 

 

W
ell 

plugged 
and 

abandoned 
A

pril 2004 
N

D
 

 

W
ell 

plugged 
and 

abandoned 
A

pril 2004 

 

W
ell 

plugged 
and 

abandoned 
A

pril 2004 

 

W
ell 

plugged 
and 

abandoned 
A

pril 2004 
*** 

*** 

N
otes:  

N
D

 
B

enzene w
as not detected in groundw

ater sam
ple – the E

PA
 H

ouston laboratory analytical 
detection lim

it w
as 2 parts per billion.  Federal drinking w

ater standard for benzene is 5 parts per 
billion. 

N
S 

N
ot sam

pled. 

M
W

 
M

onitor W
ell 

µg/L  
M

icrogram
s per liter or parts per billion. 

 *   
D

uplicate sam
ple collected at sam

e tim
e as original sam

ple. 
 

** 
 

T
hree sam

ples w
ere collected.  O

nly one of the three sam
ples analyzed detected benzene. 

 ***  
A

nalyzed for m
etals (i.e., cadm

ium
, silver) 
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FIG
U

R
E

 4 
B

A
Y

O
U

 D
ISPO

SA
L

 A
R

E
A

 
M

O
N

IT
O

R
 W

E
L

L
 L

O
C

A
T

IO
N

S
 

 

 
 M

ote:  T
he follow

ing w
ells in the B

ayou D
isposal A

rea have been plugged and 
abandoned: M

W
-13R

, M
W

-14, M
W

-58, M
W

-59, and M
W

-100.  It is im
portant to 

note that these w
ells w

ere plugged and abandoned only after having been tested 
and found to not to exceed the site’s ground w

ater cleanup criteria (i.e., Federal 
drinking w

ater standards).  
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31. 
M

r. D
ennis Lew

is, M
r. T

ed B
ennett, &

 M
s. C

heryl B
ennett 

 
 Several questions w

ere asked regarding the location and sam
pling of w

ells (i.e., 
how

 m
any, w

here, w
hen sam

pled, w
hat w

as detected).   
 E

PA
 R

esponse 
O

ver the years, several hundred w
ells have been installed and tested at the site.  

T
he m

ajority of w
ells w

ere installed in areas w
here contam

ination w
as suspected.  

W
ells w

ere also installed along C
R

 126 in the early 1990s.  Inform
ation regarding 

the sam
ple results from

 the site w
ells can be obtained from

 E
PA

.  A
dditionally, in 

response to citizen’s requests for sam
pling, residential w

ells (especially those 
located along C

R
 126) w

ill be conducted. 
  32. 

M
r. D

ennis Lew
is 

In regards to deed restrictions placed on site property ow
ned by L

yondell 
C

hem
ical C

om
pany, M

r. Lew
is asked the follow

ing question: T
his deed 

restricting on the portion of land that L
yondell purchased that falls w

ithin the 
category of non-residential, does that give them

 an opportunity to use that facility 
as a future potential plant site or an operating functioning property?  H

ave they 
given any indications as to the future use for the property? 
 E

PA
 R

esponse 
T

he areas of the site ow
ned by L

yondell C
hem

ical C
om

pany include the W
est 

R
oad A

rea, M
ain W

aste A
rea, O

ffice T
railer A

rea, and the E
asem

ent A
rea (see 

Figure 1).  For these areas, L
yondell C

hem
ical C

om
pany’s institutional control 

objectives can be sum
m

arized as follow
s: 

 • 
T

o prevent direct exposure to the affected soils. 
• 

E
lim

inate the use of groundw
ater beneath the site. 

• 
E

nsure the continued integrity of existing containm
ent structures (i.e., 

slurry w
all in the W

est R
oad A

rea, vault in the M
ain W

aste A
rea). 

• 
E

nsure the continued integrity of the existing vegetative cover. 
• 

Provide for site access, site security, periodic inspections, future 
investigations, rem

edial actions, soil or groundw
ater sam

pling, m
ow

ing, 
m

aintenance, or repair of the structures or equipm
ent necessary to 

com
plete the above objectives.  A

ccess for the above w
ill be allow

ed for 
L

yondell C
hem

ical C
om

pany, its contractors, E
PA

, the T
exas 

C
om

m
ission on E

nvironm
ental Q

uality (T
C

E
Q

), or successors. 
 L

yondell has inform
ed the E

PA
 that the follow

ing restrictions w
ill be placed in 

the property deed: 
 • 

E
xcavations or construction from

 0-4 feet below
 ground surface is 

prohibited except by perm
it granted by property ow

ner, L
yondell 
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C
hem

ical C
om

pany.  N
otification to L

yondell shall be m
ade through a 

T
exas O

ne C
all injury. 

• 
E

xcavations or construction, m
ore than four (4) feet below

 ground surface 
is expressly prohibited.  Specifically, no excavation or construction w

ill be 
allow

ed that m
ight affect the integrity of the W

est R
oad A

rea slurry w
all 

or the M
ain W

aste A
rea vault.   

• 
N

o use of the affected property shall be m
ade w

hich w
ill im

pair the 
existing vegetative cover. 

• 
N

o drinking w
ater w

ells w
ill be perm

itted. 
• 

Site access/security w
ill be controlled by a com

bination of fences, signs, 
cable guards, and natural barriers.  Periodic inspections, groundw

ater 
m

onitoring, and m
aintenance w

ill be perform
ed as required.  Signs w

ill be 
posted at apparent access locations, w

hich indicate that chem
icals m

ay 
exist on the property and that digging and drilling are restricted to protect 
hum

an health and the environm
ent. 

 
L

yondell, and its successors, shall notify E
PA

, T
C

E
Q

, and/or its successors, of its 
intent to convey any interest in their property.  Such conveyance shall not be 
m

ade w
ithout prior w

ritten approval of E
PA

, T
C

E
Q

, and/or successors.  T
he 

property ow
ner and its successors shall consum

m
ate no conveyance of title, 

easem
ent, or other interest in the property w

ithout adequate and com
plete 

provision for continued m
aintenance and protection of the affected areas.   

 In response as to w
hether L

yondell has given any indication as to the future use of 
the property, they have stated that since the w

astes or w
aste constituents w

ill 
rem

ain onsite for the foreseeable future, the duration of the institutional controls 
w

ill be in perpetuity. 
 

 33. 
M

r. T
ed B

ennett 
In regards to provide w

ritten com
m

ents on E
PA

’s Proposed Plan, M
r. B

ennett 
asked if w

ritten com
m

ents w
ould include e-m

ail.   
  

E
PA

 R
esponse 

E
-m

ail com
m

ents provided on the Proposed Plan w
ithin the public com

m
ent 

period w
ould be accepted by E

PA
. 

 
 34. 

M
r. D

onnie T
aylor, M

r. D
ennis Lew

is, M
r. T

ed B
ennett, M

s. C
heryl B

ennett, M
s. 

L
ydia D

avis 
N

um
erous com

m
ents and concerns w

ere expressed in regards to the condition and 
m

aintenance of the C
R

 126 and the drainage ditches along C
R

 126.  Is som
ebody 

responsible for the road?  W
hat about the bridge – is it too low

? 
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E

PA
 R

esponse 
C

R
 126 (previously know

n as Frontier Park R
oad) w

as constructed pursuant to 
the M

arch 27, 1987 R
ecord of D

ecision.  T
he objectives of this w

ork w
ere to 

prevent direct contact w
ith highly and m

oderately contam
inated soils and to 

im
prove access to the site for heavy equipm

ent for facilitate rem
edial 

investigation sam
pling and m

onitoring and future rem
edial actions.  T

he 
construction of the road w

ork w
as com

pleted using federal funds (m
oney from

 the 
H

azardous Substance Superfund) and a 10%
 m

atch from
 the State of T

exas.  For 
Fund-financed rem

edies, the C
om

prehensive E
nvironm

ental R
esponse, 

C
om

pensation, and Liability A
ct (C

E
R

C
LA

), Section 104(c) requires States to 
pay for or ensure paym

ent for all future m
aintenance.  

 A
t a Liberty C

ounty C
om

m
issioner’s C

ourt m
eeting held on Septem

ber 28, 1987, 
the court approved the low

 w
ater crossing on T

urtle B
ayou w

ith a finished 
centerline elevation of approxim

ately 36.0 feet M
.S.L. (M

ean Sea Level).  In 
regards to the road elevation, the C

ounty of Liberty Subdivision and R
oad 

R
egulations require a finished elevation of one foot above the flood plain as 

established by the Federal E
m

ergency M
anagem

ent A
gency.  T

he road w
as 

constructed at the existing grade, m
uch of w

hich is below
 the flood plain 

elevation.   
 T

he E
PA

 is currently w
orking w

ith the C
ounty and T

C
E

Q
 officials in an effort to 

identify the C
ounty’s requirem

ents for acceptance of the road.  In conversations 
w

ith C
ounty officials, they have indicated that the C

ounty w
ould conduct road 

m
aintenance if the road is constructed to m

eet the C
ounty’s road criteria w

ith any 
approved road construction variances. 

  35.  
M

r. T
ed B

ennett 
T

he proposed plan states that if the groundw
ater m

onitoring indicates that the 
groundw

ater contam
ination is expanding either vertically or horizontally, 

additional studies w
ill be conducted as necessary to develop and evaluate 

alternative contingency m
easures that m

ay be required to address the expanding 
plum

e.  H
ow

 often are they going to be m
onitoring the w

ells? 
 E

PA
 R

esponse 
T

he initial sam
pling frequency w

ill be quarterly for tw
o years (i.e., 8 sam

pling 
rounds over tw

o years).  Follow
ing the initial tw

o years of sam
pling, trends 

should be established and the m
onitoring frequency reduced.  T

he m
onitoring w

ill 
serve to 1) provide adequate w

arning of im
pact to receptors, 2) detect plum

e 
expansion, 3) detect changes in geochem

istry that correspond to changes in 
attenuation, and 4) indicate that contam

inant reduction is actually taking place. 
  36. 

M
r. D

onnie T
aylor  

 
W

hat is the estim
ated ballpark cost for this next phase? 
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E

PA
 R

esponse 
T

he estim
ated cost to im

plem
ent the C

R
 126 W

est A
rea rem

edy is $8 to $12 
m

illion.  T
he estim

ated cost to im
plem

ent the B
ayou D

isposal A
rea rem

edy 
(assum

ing soil cleanup to the residential land use cleanup criteria) is $460,000. 
  

37. 
M

r. D
onnie T

aylor 
 

W
hat is the governm

ent’s cost for the next phase? 
  

E
PA

 R
esponse 

T
he E

PA
’s cost for the next phase has not been estim

ated.  A
nticipated future 

E
PA

 costs w
ill include costs associated w

ith the follow
ing: 

• 
O

versight of potential responsible party w
ork for the B

ayou D
isposal A

rea 
and C

R
 126 W

est A
rea. 

• 
Investigative w

ork associated w
ith the M

W
-109 A

rea.  
• 

R
esidential w

ell sam
pling and analysis. 

• 
R

eview
 of groundw

ater m
onitoring data from

 the W
est R

oad A
rea, M

ain 
W

aste A
rea, O

ffice T
railer A

rea, and E
asem

ent A
rea. 

• 
Litigation and cost recovery support. 

• 
C

om
m

unity relations (i.e., fact sheets, public availability sessions), and  
• 

C
osts associated w

ith conducting 5-Y
ear R

eview
s. 

  38. 
M

r. T
ed B

ennett 
T

he estim
ated cost to im

plem
ent the C

R
 126 W

est A
rea is 8 to 12 m

illion dollars, 
that’s to rem

ediate? 
 E

PA
 R

esponse 
Y

es, the 8 to 12 m
illion dollars is the estim

ated cost to rem
ediate the C

R
 126 

W
est A

rea.  T
his estim

ate includes costs for engineering and planning, in-situ soil 
m

ixing, off-gas treatm
ent, stabilization, treatm

ent and disposal of heaved soil, 
groundw

ater m
onitoring, and institutional controls. 

 
 

 39. 
 M

r. T
ed B

ennett 
W

ould this stuff still m
igrate if they did nothing and just fence the w

hole place off 
or w

ould they still have to com
e in and do som

ething w
ith it? 

 E
PA

 R
esponse  

D
oing nothing and fencing the entire site w

ould not prevent contam
inant 

m
igration.  A

ctions to address the contam
ination w

ould still be required even if all 
the areas w

here disposal occurred w
ere fenced.   
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40. 
M

r. T
ed B

ennett 
If you hypothetically cam

e in and bought everybody out, w
ould they have to do 

anything w
ith the land?  Fence it off and put them

 signs like w
e got, “D

anger 
C

ontam
inated A

rea C
hem

ical A
dditives D

o N
ot E

nter,” and all this crap? 
  

E
PA

 R
esponse 

If the property w
as bought out and land use changed from

 residential to 
com

m
ercial/industrial, less w

ould be required to address the contam
ination.  A

s 
discussed in the proposed plan, since the 1998 R

O
D

 A
m

endm
ent, a significant 

change in the site’s current and anticipated land use has occurred for large 
portions of the site.  Specifically, for the site’s W

est R
oad A

rea, M
ain W

aste 
A

rea, O
ffice T

railer A
rea, and E

asem
ent A

rea, residential land use is no longer 
reasonably anticipated.  L

yondell C
hem

ical C
om

pany has acquired these 
properties and w

ill restrict access to these areas such that residential use on this 
property w

ill not occur.  Potential future exposures w
ould likely be lim

ited road 
utility w

orkers, trespassers, site m
aintenance w

orkers and contractors involved in 
the ground w

ater m
onitoring program

.   
 

In consideration of the change in land use, additional direct contact soil cleanup 
criteria have been developed.  T

hese alternative cleanup criteria apply to areas 
w

here residential land use is not anticipated and are less stringent than the cleanup 
criteria developed for residential land use. 

  41. 
M

s. C
heryl B

ennett 
 

Is it cheaper just to buy everybody out? 
  

E
PA

 R
esponse 

T
he cost for buying everyone out has not been calculated.  H

ow
ever, even if 

everyone w
as bought out, actions w

ould still be required to address contam
ination 

and ensure that residual contam
ination does not im

pact anyone in the future. 
 

 42. 
M

s. K
aderli 

A
ll that new

 ridiculous looking fencing that w
ent up, is that theirs to stay?  

L
yondell did that and that’s not going anyw

here?  It’s there?  Is it just going to 
stay there? 
 E

PA
 R

esponse  
B

ecause residual contam
ination rem

ains in areas purchased by L
yondell, 

unlim
ited use and unrestricted exposure in the form

er w
aste disposal areas w

ill 
not be perm

issible.  T
o assist in preventing direct contact exposure to the affected 

soils, L
yondell has restricted access by the installation of fences, gates, signs, 

cable guards, and natural barriers.    
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43. 
M

r. Jason V
anloo 

G
oing back to the 8 to 12 m

illion dollar range on the W
est R

oad A
rea, is there a 

reason w
hy there is such a w

ide range in cost on that? 
 E

PA
 R

esponse 
W

hen the cost estim
ate w

as developed, there w
as a lot of uncertainty.  A

s 
discussed in E

PA
’s G

uidance for C
onducting R

em
edial Investigations and 

F
easibility Studies U

nder C
E

R
C

LA
 (E

PA
/540/G

-89/004), Section 6.2.3.7 (C
osts – 

A
ccuracy of C

ost E
stim

ates),  
 

“It is im
portant to consider the accuracy of costs developed for 

alternatives in the F
S [Feasibility Study].  Typically, these ‘study estim

ate’ 
costs m

ade during the F
S are expected to provide an accuracy of +

50 
percent to -30 percent and are prepared using data available from

 the R
I 

[R
em

edial Investigation].” 
 

A
s the rem

edial design docum
ents are developed, a better cost estim

ate can be 
developed.   

  44. 
M

r. Jason V
anloo 

 
Is there a particular chem

ical constituent driving that risks? 
  

E
PA

 R
esponse 

T
here is no particular chem

ical constituent driving the risks.  T
he chem

icals of 
concern w

ere selected to be representative of the classes of com
pounds detected 

(i.e., volatile organic com
pounds, sem

i-volatile organic com
pounds, &

 m
etals) 

and w
ere also the m

ost prevalent, m
obile, persistent, and toxic com

pounds at the 
site.  A

dditionally, as discussed in C
E

R
C

LA
 Section 121(d) (D

egree of cleanup), 
a rem

edial action shall require a level or standard of control w
hich at least attains 

M
axim

um
 C

ontam
inant Level G

oals established under the Safe D
rinking W

ater 
A

ct and w
ater quality criteria established under section 304 or 303 of the C

lean 
W

ater A
ct, w

here such goals or criteria are relevant and appropriate under the 
circum

stances of the release or threatened release. 
  45. 

M
s. C

heryl B
ennett 

H
ow

 do w
e know

 that m
ore areas of contam

ination at the site w
ill not be 

discovered in the future? 
  

E
PA

 R
esponse  

B
ased on how

 w
aste w

as disposed at the site, it is unknow
n if additional w

aste 
disposal areas w

ill be identified in the future.  U
nperm

itted w
aste disposal appears 

to have started at the site in the late 1960’s.  D
isposal of w

aste at the site is 
docum

ented in the T
exas W

ater Q
uality B

oard records as early as 1971.  R
ecords 

indicate the dum
ping of w

aste oils in unlined pits and on Frontier Park road.  
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Since the site w
as never an authorized w

aste disposal facility, the exact nature of 
disposal activities at the site is uncertain.   
 O

ver the years, extensive sam
pling has been conducted at the site and num

erous 
w

aste disposal areas have been identified.  If additional w
aste disposal areas are 

identified in the future, they w
ill be evaluated.  B

ased on the evaluation, 
appropriate action w

ill be taken. 
  46. 

M
s. C

heryl B
ennett, M

s. Forrest K
aderli, M

s. L
ydia D

avis 
M

s. B
ennett, M

s. K
aderli, and M

s. D
avis expressed their concerns and problem

s 
they have been dealing w

ith as a result of the site.  T
hese concerns/problem

s 
included site fencing/signage, property values, im

pacts on business, w
ho are the 

potentially responsible parties, and uncertainty about potential health im
pacts. 

 E
PA

 R
esponse 

T
o the extent possible, efforts w

ill be m
ade by the E

PA
 to respond to local 

citizen’s concerns.  For exam
ple, to address citizen’s questions regarding potential 

health effects, a m
eeting w

ith people w
ho can discuss these issues (i.e., from

 the 
T

exas D
epartm

ent of H
ealth) w

ill be held.  W
hile risks can never be elim

inated 
com

pletely, the actions being proposed w
ill reduce risks. 

  
47. 

M
r. D

onnie T
aylor 

W
hy didn’t you start the com

m
ent period before the public m

eeting? 
 E

PA
 R

esponse 
T

he pubic m
eeting w

as scheduled to occur after the start of the public com
m

ent 
period to allow

 people the opportunity to review
 the adm

inistrative record prior to 
the public m

eeting.  A
dditionally, the m

eeting location w
as only available on 

certain dates. 
  

48. 
M

s. V
ickie Sensat 

If the m
ajority of people in this room

 are saying, “W
e w

ant out, is this an option?”  
W

ill you guys consider that and say, “W
e w

ill buy their property at fair m
arket 

value and give them
 a chance to have a better life som

ew
here else,” or are you 

saying, “W
e hear you but w

e’re going to go auger and that’s all w
e’re going to 

do?” 
 E

PA
 R

esponse  
T

he inform
ation below

 regarding perm
anent relocations w

as taken from
 the 

E
PA

’s Interim
 Policy on the U

se of Perm
anent R

elocations as Part of Superfund 
R

em
edial A

ctions (O
SW

E
R

 D
irective: 9355.0-71P, E

PA
 540F-98-033 PB

98-
963305). 
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T
he follow

ing list, although not inclusive, provides exam
ples of the types of 

situations w
here perm

anent relocation m
ay be considered. G

enerally, the prim
ary 

reasons for conducting a perm
anent relocation w

ould be to address an im
m

ediate 
risk to hum

an health (w
here an engineering solution is not readily available) or 

w
here the structures (e.g., hom

es or businesses) are an im
pedim

ent to 
im

plem
enting a protective cleanup. T

he exam
ples are discussed in term

s of how
 

E
PA

 could conduct an alternatives analysis applying several of the N
C

P (N
ational 

C
ontingency Plan) nine criteria, leading to the consideration of perm

anent 
relocation as an appropriate option.  

• 
Perm

anent relocation m
ay be considered in situations w

here E
PA

 has 
determ

ined that structures m
ust be destroyed because they physically 

block or otherw
ise interfere w

ith a cleanup and m
ethods for lifting or 

m
oving the structures safely, or conducting cleanup around the structures 

are not im
plem

entable from
 an engineering perspective. T

he m
ethods m

ay 
be technically unfeasible because they are too difficult to undertake or 
success m

ay be too uncertain. A
dditionally, these m

ethods m
ay prove not 

to be cost-effective w
hen com

pared w
ith other alternatives that are 

protective of hum
an health and the environm

ent. 

• 
Perm

anent relocation m
ay be considered in situations w

here E
PA

 has 
determ

ined that structures cannot be decontam
inated to levels that are 

protective of hum
an health for their intended use, thus the 

decontam
ination alternative m

ay not be im
plem

entable. 

• 
Perm

anent relocation m
ay be considered w

hen E
PA

 determ
ines that 

potential treatm
ent or other response options w

ould require the im
position 

of unreasonable use restrictions to m
aintain protectiveness (e.g., typical 

activities, such as children playing in their yards, w
ould have to be 

prohibited or severely lim
ited). Such options m

ay not be effective in the 
long-term

, nor is it likely that those options w
ould be acceptable to the 

com
m

unity. For further discussion about developing rem
edial alternatives 

that include institutional controls see “Land U
se in the C

E
R

C
LA

 R
em

edy 
Selection Process.”  

• 
Perm

anent relocation m
ay be considered w

hen an alternative under 
evaluation includes a tem

porary relocation expected to last longer than one 
year. A

 lengthy tem
porary relocation m

ay not be acceptable to the 
com

m
unity. Further, w

hen view
ed in light of the balancing of tradeoffs 

betw
een alternatives, the tem

porary relocation rem
edy m

ay not be 
practicable, nor m

eet the statutory requirem
ent to be cost-effective. 

A
dditionally, a shortage of available long-term

 rentals w
ithin the 

im
m

ediate area, m
ay m

ake any potential tem
porary relocation extrem

ely 
difficult to im

plem
ent. 

Perm
anent relocation is a com

plicated process that can cause personal and social 
disruption and stress. It is E

PA
’s preferred approach to address the risks posed by 
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the contam
ination by using w

ell-designed m
ethods of cleanup so people can 

rem
ain safely in their hom

es and businesses. T
herefore, perm

anent relocation as 
part of a Superfund response action generally should not be necessary to protect 
hum

an health and the environm
ent. H

ow
ever, as indicated above, there are lim

ited 
cases w

here perm
anent relocation m

ay be an im
portant part of a rem

edial action. 
R

egardless of the rem
edy selected, E

PA
 should continue to: involve the 

com
m

unity as early as possible in the Superfund process; partner w
ith the local, 

state, and tribal governm
ents; and m

ake every effort to im
plem

ent the action in an 
expeditious, thoughtful, and fair m

anner. 

A
dditional inform

ation regarding Superfund relocations can be found at the 
follow

ing w
eb site: 

 http://w
w

w
.epa.gov/superfund/tools/topics/relocation/index.htm

 
 

 49. 
M

s. C
heryl B

ennett 
 

A
re you going to send a copy of this transcript to everyone? 

  
E

PA
 R

esponse 
T

he transcript w
ill be m

ade available at the local library as part of the site’s 
adm

inistrative record.   
  50. 

M
s. V

ickie Sensat 
W

hen they had the auger here last tim
e and I’m

 across the road, one of the days 
they w

ere drilling I had three huge trees fall on m
y property; and it w

as a clear, 
not w

indy day. I don’t know
 w

hat they did over there, but that’s pretty unusual for 
three hum

ongous trees to fall dow
n.  I don’t know

 if that m
achine is vibrating the 

ground or w
hat it is, but it’s som

ething.  So, w
hen you guys start drilling again, is 

it going to be disturbing, vibrating the ground close to these people’s hom
es?   

 E
PA

 R
esponse 

T
he location of the planned soil m

ixing activities is prim
arily under the footprint 

of the road and w
ith the road right-of-w

ay.  It is not anticipated that the soil 
m

ixing activities w
ill have any adverse im

pact on people’s hom
es in the area.   

 In regards to the trees falling dow
n, an unidentified local resident stated the 

follow
ing: 

 
“W

e have trees fall all the tim
e.  A

sk the kids.  M
ost of these trees com

ing 
dow

n right now
 are com

ing dow
n because of the vascular disease caused 

by the freeze in ’95.  B
etw

een that and the rain and the oak trees have no 
roots, they just fall dow

n.” 
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51. 
M

r. T
ed B

ennett 
 

H
ow

 soon do you think som
ebody w

ill com
e around and start testing our w

ells? 
  

E
PA

 R
esponse 

T
he E

PA
 w

ill be holding a public availability session in late sum
m

er to early fall 
of this year.  A

t this m
eeting, E

PA
 w

ill com
pile a list of residents w

ho live on or 
very near the site that w

ould like to have their w
ells sam

ples.  W
orking w

ith 
E

PA
’s support contractor, the sam

pling w
ill be scheduled to occur shortly 

thereafter. 
  

T
H

E
 FO

L
L

O
W

IN
G

 W
R

IT
T

E
N

 C
O

M
M

E
N

T
S W

E
R

E
 R

E
C

E
IV

E
D

 D
U

R
IN

G
 T

H
E

 
PU

B
L

IC
 C

O
M

M
E

N
T

 PE
R

IO
D

: 
  52. 

G
loria &

 T
om

m
y Sm

ith 
I w

ould like to see m
ore residential w

ater w
ell testing for residents w

ho live ½
 

m
ile – 1 m

ile from
 C

R
 126, just for peace of m

ind. 
 E

PA
 R

esponse 
H

undreds of w
ells have been installed on-site to determ

ine the extent of know
n 

ground w
ater contam

ination.  In additional, E
PA

 w
ill sam

ple residential w
ells 

along C
R

 126 and very near the site, if requested.  Please note that based on data 
collected from

 the site over the years, the groundw
ater plum

es have not m
igrated 

m
ore than a few

 hundred feet from
 w

here disposal occurred over thirty years ago.    
  

53. 
L

ydia D
avis 

D
uring the cleanup of 126, w

hat w
ill be done to keep contam

inated soil &
 w

ater 
(if it rains during this tim

e) to keep the “hot spot” runoff from
 follow

ing the 
natural flow

 of the ground w
ater or runoff from

 contam
inating dow

n our road – 
C

R
 127.  T

he ditch that carries this w
ater crosses 127 through a sm

all culvert &
 

backs up into our east field. 
 E

PA
 R

esponse 
Prior to the initiation of any w

aste area “hot spot” intrusive soil activities, a 
Storm

w
ater Pollution Prevention Plan (SW

PPP) w
ill be developed, review

ed, and 
approved by the E

PA
.  T

he objectives of the SW
PPP are to identify the potential 

sources of runoff from
 construction activities and to identify the B

est 
M

anagem
ent Practices to be im

plem
ented to prevent runoff from

 the w
ork areas.  

For exam
ple, to prevent runoff from

 w
ork areas, berm

s m
ay be constructed 

around the w
ork areas to control w

ater runoff and erosion.   
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54. 
V

icki &
 K

erry Sensat 
 

a. W
e w

ould like our w
ater w

ell tested again (Periodically). 
  

E
PA

 R
esponse 

E
PA

 w
ill sam

ple residential w
ells along C

R
 126 and very near the site, if 

requested.   
  b. W

ithin the last 4 m
onths, a representative from

 E
PC

 Polym
ers had our w

ell 
pulled tw

ice by G
reek W

ater W
ell Service but w

e haven’t heard any results from
 

testing.  T
he last thing w

e w
ere told w

as they m
ay have to redrill our w

ell, but no 
one has contacted us since.  W

e w
ould like som

eone to contact us concerning the 
sam

ples taken &
 status of our w

ell. 
 E

PA
 R

esponse 
M

r. B
ryon Johnson, Project M

anager for E
PE

C
 Polym

ers, Inc. w
as contacted in 

response to the above request. 
  c. Is it possible that a com

m
unity M

unicipal W
ater D

istrict be created for all the 
residents in the contam

inated area &
 outlying areas? 

 E
PA

 R
esponse 

Inform
ation regarding the requirem

ents for the creation of w
ater districts can be 

found in T
itle 30 T

exas A
dm

inistrative C
ode (30 T

A
C

) C
hapter 293 W

ater 
D

istricts, Subchapter B
: C

reation of W
ater D

istricts.   
 http://w

w
w

.tceq.state.tx.us/assets/public/legal/rules/rules/pdflib/293b.pdf 
  d. If peripheral dam

age is done due to equipm
ent &

 w
orkers com

ing in &
 out, 

w
ho w

ill be responsible?  W
hen the augers w

ere in place w
e had 3 trees fall on a 

clear w
indless day.  T

hey w
ere drilling on this day. 

 E
PA

 R
esponse 

T
hose, w

ho cause by their actions, any attributable dam
age are responsible. In 

response to falling trees, see response to question 50. 
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T
he follow

ing general com
m

ents on the A
m

ended Proposed Plan w
ere received by the 

T
exas C

om
m

ission on E
nvironm

ental Q
uality (T

C
E

Q
) in a letter dated A

pril 25, 2006.  
Follow

ing each general com
m

ent is E
PA

’s response. 
  55. 

T
C

E
Q

 G
eneral C

om
m

ent 1 
In the T

C
E

Q
’s view

, the average reader of the proposed plan w
ould not be aw

are that the 
technical im

practicability (T
I) w

aiver of groundw
ater response objectives, the 

designation of T
I zones, and the im

plem
entation of a tw

o-year transitional m
onitoring 

period is m
eant to apply to the W

est R
oad A

rea, M
ain W

aste A
rea, E

asem
ent A

rea 
(N

orth and South), and the O
ffice T

railer A
rea (C

entral B
-53 A

rea and M
W

-45 A
rea, 

M
ain O

ffice T
railer A

rea, and the M
W

-10 A
rea) in addition to the other affected areas 

that are discussed m
ore prom

inently in the proposed plan. T
he proposed plan should be 

am
ended to m

ake it clearer that the T
I w

aiver process is also intended to apply to these 
affected areas. 
 E

PA
 R

esponse 
T

he A
m

endm
ent Proposed Plan w

as provided for public review
 as part of the site’s 

A
dm

inistrative R
ecord at the start of the public com

m
ent period w

hich began on A
pril 

12, 2006.  It w
as E

PA
’s intent to convey in the proposed plan that the technical 

im
practicability process w

ould apply to the C
R

 126 W
est A

rea, W
est R

oad A
rea, M

ain 
W

aste A
rea, O

ffice T
railer A

rea (w
hich includes the C

entral B
-53/M

W
-45 A

rea and 
M

W
-10 A

rea), and E
asem

ent A
rea.  T

w
o sections of the proposed plan did specifically 

discuss the technical im
practicability determ

ination.  O
n page 4 of the proposed plan 

(T
echnical Im

practicability D
eterm

ination), the text sum
m

arizes the history of rem
edial 

operations w
hich took place at the site’s M

ain W
aste A

rea, W
est R

oad A
rea, O

ffice 
T

railer A
rea, and E

asem
ent A

rea.  T
he text also discussed the field dem

onstrated 
lim

itations of rem
ediation, estim

ated costs associated w
ith continuing active rem

ediation 
operations, and that E

PA
 has determ

ined that restoration of groundw
ater is technically 

im
practicable.  O

n pages 8 and 9 of the Proposed Plan (C
R

 126 W
est A

rea T
echnical 

Im
practicability D

eterm
ination and C

R
 126 W

est A
rea Proposed R

em
edy), the text 

included a discussion of the technical im
practicability determ

ination m
ade for the C

R
 126 

W
est and that based on this determ

ination, the proposed treatm
ent of contam

inated soils 
in the C

R
 126 A

rea to lim
it further contam

ination of the groundw
ater and actions to 

insure that there is no direct contact w
ith the contam

ination. 
  

56. 
T

C
E

Q
 G

eneral C
om

m
ent 2 

T
he proposed plan does not accurately sum

m
arize the T

C
E

Q
 understanding of: the 

perform
ance requirem

ents that are to apply to groundw
ater w

ithin T
I zones; and, the 

m
anner in w

hich such zones w
ill be designated.  T

he areal extent of the groundw
ater 

plum
es at the affected areas w

ith chem
ical of concern (C

O
C

) concentrations greater than 
m

axim
um

 containm
ent levels (M

C
Ls) have been substantially reduced over the past 

years through use of groundw
ater pum

ping and treatm
ent of the extracted groundw

ater.  
A

ccording to the discussions during our m
eeting on M

arch 27, 2006 w
ith E

PA
 and 

consultants/representatives of responsible parties, the present version of the am
ended 
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R
O

D
 w

ould not require the com
panies to m

aintain the groundw
ater plum

es at their 
present extent.  Instead, the intent is that the plum

es m
ust not extent beyond the boundary 

of a T
I zone.  A

s w
e understood, the boundaries of T

I zones are to be determ
ined by 

estim
ation of the expansion that w

ill be required for the plum
e to reach stable conditions 

due to natural attenuation such that it w
ill no longer be expanding.  T

his process is 
inconsistent w

ith the follow
ing sentences from

 pages 14 and 17 of the proposed plan that 
indicate that groundw

ater plum
e expansion w

ill not be allow
ed after the am

ended R
O

D
 is 

approved: 
 a) 

“For areas designated as T
echnical Im

practicability Z
ones, the rem

edial action    
objective is to m

aintain stable or declining contam
inated groundw

ater plum
es and 

to prevent exposure to contam
inants exceeding the soil and groundw

ater cleanup 
criteria.” 

 
b)   

“A
 groundw

ater m
onitoring program

 w
ill be im

plem
ented to ensure groundw

ater 
plum

es are not expanding and dow
n-gradient receptors are not im

pacted.” 
        

T
hus, to pursue this approach, the proposed plan should be revised to m

ore correctly state 
that the am

ended R
O

D
 w

ill allow
 the groundw

ater plum
es at the affected areas to expand 

for an undeterm
ined period until stable conditions are achieved due to natural attenuation 

and w
ill also require that the groundw

ater plum
es do not expand beyond the T

I zone 
boundaries that have been sized so as to contain the expanded, stable plum

es. 
 

 
E

PA
 R

esponse 
In response to the suggestion that the Proposed Plan be revised to m

ore clearly state that 
the am

ended R
O

D
 w

ill allow
 the groundw

ater plum
es at the affected areas to expand for 

an undeterm
ined period until stable conditions are achieved, please note that the 

Proposed Plan did include a discussion on pages 11 – 12 (T
w

o-Y
ear T

ransitional 
M

onitoring Period), w
hich stated, “Prior to defining the T

I groundw
ater zones at the site, 

a tw
o-year transitional m

onitoring period w
ill occur.”  T

hus, E
PA

’s intent is to establish 
the technical im

practicability zones at the com
pletion of the tw

o-year transitional 
m

onitoring period.   
 In response to the suggestion that the Proposed Plan be revised to m

ore clearly state that 
the am

ended R
O

D
 w

ill also require that the groundw
ater plum

es do not expand beyond 
the T

I zone boundaries that have been sized so as to contain the expanded, stable plum
es, 

please note that the Proposed Plan did include a discussion on page 12 (C
ontingency 

R
em

edies) w
hich addressed potential plum

e expansion.  T
his section stated that if ground 

w
ater m

onitoring results indicate that the extent of ground w
ater contam

ination is 
expanding either vertically or horizontally, additional studies w

ill be conducted as 
necessary to develop and evaluate alternative contingent rem

edial m
easures that m

ay be 
required to address the expanding plum

e. 
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57. 
T

C
E

Q
 G

eneral C
om

m
ent 3 

T
he T

C
E

Q
’s T

exas R
isk R

eduction Program
 (T

R
R

P) rules are sufficiently flexible for 
C

lass 2 groundw
ater to approve a response action sim

ilar to the type that E
PA

 is 
proposing.  T

he T
R

R
P rules contain a sim

ilar concept w
hich w

e refer to as a plum
e 

m
anagem

ent zone (PM
Z).  PM

Zs can involve a lim
ited degree of plum

e expansion.  T
he 

prim
ary requirem

ent is that C
O

C
s be rem

oved, decontam
inated, and/or controlled to the 

extent necessary such that M
C

Ls are not exceeded at an alternate point of exposure at the 
hydraulically dow

ngradient boundary of the PM
Z

.  H
ow

ever, even though the T
C

E
Q

 
retains the flexibility to concur w

ith a grow
th PM

Z groundw
ater response, there are 

significant data gaps for the affected properties and the draft A
m

ended R
O

D
 does not 

clearly specify the relevant soil and groundw
ater perform

ance requirem
ents.  For 

exam
ple, w

hile designation of the PM
Z w

ould require a person to perform
 an adequate 

site assessm
ent, w

e have pointed out several tim
es that the existing data for the affected 

areas is not adequate to determ
ine the degree of N

A
PL saturation or N

A
PL

 zone extent 
w

ithin the vadose zone and the capillary fringe.  O
ne cannot tell how

 potent of a 
continuing source the N

A
PLs in the clay and silt w

ill be and, as a result, one cannot 
determ

ine an expected degree of C
O

C
 concentration rebound in the S-1 sand unit.  W

e 
have also pointed out that a distinction should be m

ade betw
een the groundw

ater 
response requirem

ents for the S-1 sand unit versus the S-2 sand unit.  A
lso, a sufficient 

record of natural attenuation param
eter data m

ust be available to verify that C
O

C
s in 

excess of M
C

Ls w
ill not m

igrate beyond the point of exposure for the PM
Z

.  T
ypically, 

w
e w

ould not approve natural attenuation as a control response unless the plum
e w

as at 
stable conditions or w

as getting sm
aller.  T

his type of natural attenuation data is not 
available for any of the affected areas except for the C

R
 126 W

est A
rea.  A

lso, the draft 
am

ended R
O

D
 does not adequately describe the com

pany’s continuing m
onitoring, 

operation and m
aintenance, and, if necessary, supplem

ental or alternative response action 
responsibilities. 
 E

PA
 R

esponse 
In regards to the statem

ent that there are significant data gaps for the affected property, 
especially in regards to the extent of N

A
PL (non-aqueous phase liquids), please note the 

follow
ing: 

 
• 

For the C
R

 126 W
est A

rea, num
erous investigations have been by conducted by 

L
yondell C

hem
ical C

om
pany, E

PE
C

 Polym
ers, and by the E

PA
 over the past six 

years.  T
he soil concentrations present today indicate that there are no recoverable 

free non-aqueous phase w
aste liquids, but it is evident based on the shallow

 
ground w

ater concentrations that residual w
aste constituents rem

ain adsorbed as 
thin film

s on the clay and silt that are the predom
inant soil w

ithin the shallow
 

w
ater bearing zone.  Follow

ing active rem
ediation in this area, tw

o years of 
transitional m

onitoring w
ill be conducted to confirm

 plum
e conditions and 

evaluate natural attenuation.  
 • 

For the W
est R

oad A
rea, M

ain W
aste A

rea, O
ffice T

railer A
rea, and E

asem
ent 

A
rea, for over 15 years A

R
C

O
 C

hem
ical C

om
pany (w

hich w
as purchased in 1999 

by L
yondell C

hem
ical C

om
pany) has been conducting investigations and 
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rem
ediation activities in these areas.  T

hey have installed hundreds of w
ells and 

taken literally tens of thousands of soil and groundw
ater sam

ples.  From
 1997 

until 2005, they had several fulltim
e contractors onsite conducting active 

rem
ediation using several technologies.  D

uring active rem
ediation, they injected 

over 100 m
illion gallons of w

ater am
ended w

ith oxygen and nutrients to enhance 
biorem

ediation, and rem
oved thousands of pounds of contam

inants from
 both soil 

and groundw
ater.  For areas requiring focused rem

ediation, hot spot rem
edial 

techniques (i.e., in-situ therm
al treatm

ent, excavation) w
ere applied.  W

hile 
N

A
PL m

ay be present in localized areas of the site, N
A

PL has never been 
observed in any of the w

ells.  A
ny concerns about plum

e m
igration w

ill be 
addressed by L

yondell’s transition m
onitoring.  T

his effort involves over 140 
w

ells and is intended to both confirm
 the plum

e conditions (i.e., establish 
baselines) and evaluate the natural attenuation processes.  

 • 
For the B

ayou D
isposal A

rea, N
A

PL has never been suspected based on the 
num

erous soil investigation activities and several years of ground w
ater 

m
onitoring. 

 
In regards to the statem

ent that the relevant soil and groundw
ater perform

ance 
requirem

ents are not specified, the groundw
ater cleanup criteria w

ere presented in the 
Proposed Plan on pages 6 – 7 (G

round W
ater C

leanup C
riteria) and in T

able 1 (G
round 

W
ater Protection Standards).  T

he soil cleanup criteria w
ere presented in the Proposed 

Plan on pages 7 – 8 (Soil C
leanup C

riteria) and in T
able 2 (Soil R

em
edial G

oals). 
 In regards to the statem

ent that a sufficient record of natural attenuation param
eter data 

m
ust be available to verify that C

O
C

s (contam
inants of concern) in excess of M

C
Ls 

(M
axim

um
 C

ontam
inant Levels) w

ill not m
igrate beyond the point of exposure, please 

note that natural attenuation param
eter data is being collected as part of L

yondell’s 
transition m

onitoring program
 and that this inform

ation w
ill also be collected as part of 

the m
onitoring to take place in the C

R
 126 W

est A
rea.  In regards to potential receptors, 

it is im
portant to note that in regards to L

yondell’s responsibilities, risk to receptors has 
been m

inim
ized by L

yondell purchasing over 150 acres of land and restriction access to 
this property.  In regards to potential receptors in the C

R
 126 W

est A
rea and B

ayou 
D

isposal A
rea, E

PE
C

 Polym
ers intends to im

plem
ent deed restrictions consistent w

ith 
com

m
ercial/industrial criteria. 

 In regards to the continuing m
onitoring, operation and m

aintenance, and if necessary, 
supplem

ental or alternative response action responsibilities, in regards to L
yondell’s 

activities, this inform
ation is included in the Transitional M

onitored N
atural A

ttenuation 
P

lan (A
pplied H

ydrology A
ssociates, Inc., June 2005).  Sim

ilar requirem
ents w

ill be 
developed for C

R
 126 W

est A
rea and B

ayou D
isposal A

rea as part of the rem
edial design 

activities.  Please note that based on existing groundw
ater m

onitoring data, further 
ground w

ater m
onitoring is not anticipated for the B

ayou D
isposal A

rea. 
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58. 
T

C
E

Q
 G

eneral C
om

m
ent 4 

T
he natural attenuation m

onitoring data for the C
R

 126 W
est A

rea indicate that the 
groundw

ater plum
e w

ith concentrations greater than or equal to M
C

Ls w
ithin the S-l 

sand unit has been stable for a num
ber of years.  T

hus, the present groundw
ater plum

e 
extent can be used to define the boundaries of the T

I zone w
ithin the S-1 sand unit at this 

affected area.  A
s w

e previously discussed, the T
I zone boundaries w

ithin the S-1 sand 
unit at the other affected areas should not extend beyond the know

n, historical extent of 
groundw

ater w
ith C

O
C

 concentrations equal to or greater than the relevant PC
Ls.  A

t this 
point, E

PA
 should require the com

panies, during the tw
o-year transitional period, to 

collect such soil and groundw
ater assessm

ent/m
onitoring data to dem

onstrate for each of 
their affected area(s) w

hether m
onitored natural attenuation w

ill be effective over tim
e in 

preventing plum
es w

ithin the S-1 sand unit from
 m

igrating beyond the T
I zone 

boundaries and in allow
ing the S-2 sand unit perform

ance objectives to be attained. 
 

E
PA

 R
esponse 

A
s discussed in the Proposed Plan (Page 11, T

w
o-Y

ear T
ransitional M

onitoring Period), 
prior to defining the T

I groundw
ater zones at the site, a tw

o-year transitional m
onitoring 

period w
ill occur.  T

he goal of the tw
o-year transitional period is to establish 

groundw
ater contam

inant plum
e baselines and evaluate the site’s natural attenuation 

processes.  A
 m

onitoring netw
ork w

ill collect contam
inant, hydrogeologic and 

geochem
ical param

eters for evaluation during the transition period.  T
he prim

ary 
m

onitoring objective w
ill be to dem

onstrate that the plum
es are stable or declining in 

nature and that there is no risk to receptors. T
he m

onitoring w
ill be perform

ed in 
conjunction w

ith the establishm
ent of institutional controls to prevent hum

an exposure to 
contam

ination exceeding the site’s soil and groundw
ater cleanup goals.  

 
 T

he follow
ing com

m
ents on the A

m
ended Proposed Plan w

ere received by E
PE

C
 

Polym
ers, Inc. in a letter dated M

ay 12, 2006.  Incorporated into these com
m

ents are 
E

PA
’s responses. 

 59. 
E

PE
C

 Polym
ers, Inc. C

om
m

ent 1 
E

PE
C

 Polym
ers in general concurs w

ith and supports m
uch of the Proposed Plan, 

including the follow
ing specific aspects of the Proposed Plan and the proposed 

m
odifications to the 1991 R

O
D

 and 1998 A
m

ended R
O

D
: 

 a. 
D

ocum
enting a T

echnical Im
practicability (T

I) determ
ination by the E

PA
 for 

the T
urtle B

ayou Superfund Site including the C
R

 126 W
est A

rea (FW
R

A
 – Far 

W
est R

oad A
rea) as discussed below

. 
 b. 

D
efining the site to include the 500 acres originally included in the 1991 R

O
D

 
and expanding the “scope of the rem

ediation” to include the FW
R

A
. 

 c. 
A

pplying the T
I determ

ination to all areas of the T
urtle B

ayou Site including the 
M

onitor W
ell M

W
-109 A

rea. 
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d. 
A

m
ending the site’s ground w

ater cleanup criteria and allow
ing their refinem

ent 
based on m

ore rigorous calculations and m
ore appropriate assum

ptions utilizing 
T

exas or E
PA

 guidance. 
e. 

A
m

ending the site’s soil cleanup criteria to add to the 1998 A
m

ended R
O

D
 new

 
“non-residential” criteria for areas that have been or w

ill be deed recorded (as 
part of the institutional controls required for T

I w
aivers) to lim

it their use for 
com

m
ercial/industrial purposes.  For clarity, it should be noted that E

PE
C

 
Polym

ers intends to im
plem

ent deed restrictions at both the C
R

 126 W
est A

rea 
and B

D
A

 consistent w
ith com

m
ercial/industrial criteria.  A

ccordingly, the 
proposed rem

edies for the FW
R

A
 and B

D
A

 w
ill be consistent w

ith the 
com

m
ercial/industrial criteria that w

ill be adopted by the proposed 2006 R
O

D
 

am
endm

ent. 
 f. 

E
PE

C
 Polym

ers agrees w
ith E

PA
 that the construction w

orker exposure 
scenario it utilized for calculating a direct contact rem

ediation standard for 
com

m
ercial/industrial areas is conservative and not likely to occur.  E

PA
 should 

instead utilize its standard construction w
ork default assum

ption (O
SW

E
R

 
9355.4-24, D

ecem
ber 2002) that assum

es construction w
orkers w

ould only 
w

ork at the site during a single year and w
ould only w

ork an 8-hour period and 
not live on the site.  It is not likely that utility w

ork w
ould occur annually at the 

site and it is unlikely that the utility w
ork, if any, w

ould be perform
ed by the 

sam
e w

orkers. 
 g. 

Identifying the rem
edy for the C

R
 126 W

est A
rea (FW

R
A

) as described below
. 

 h. 
A

m
ending the rem

edy for the B
D

A
 as described below

. 
 i. 

A
m

ending the rem
edy for the M

ain W
aste A

rea’s soils vault (to allow
 the vault 

to rem
ain and not be dism

antled as long as the follow
ing requirem

ents are m
et: 

1) perm
anent control of property is obtained; 2) long-term

 ground w
ater 

m
onitoring is im

plem
ented; 3) fencing; 4) deed restriction is placed on the 

property; and 5) provide for perpetual m
aintenance and access to E

PA
 and 

T
C

E
Q

). 
 j. 

C
onfirm

ing that T
I W

aiver Zones w
ill be established after a tw

o-year 
transitional m

onitoring period. 
 k. 

Identifying contingency rem
edies and providing for evaluation of contingent 

options to assess their cost, effectiveness and practicability and w
hether they 

m
ay or m

ay not be appropriate for corresponding conditions at the T
urtle B

ayou 
Superfund Site. 
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E
PA

 R
esponse 

 T
he follow

ing is in response to 1b. 
Please note that it in w

as in the 1998 R
ecord of D

ecision A
m

endm
ent that E

PA
 

redefined the previous site boundary of approxim
ately 500 acres to include only the 

contam
inated portions of property and all suitable property in very close proxim

ity to 
the contam

ination necessary for im
plem

entation of the rem
edial design and rem

edial 
action.  T

he areas identified in the 1998 R
ecord of D

ecision A
m

endm
ent w

ere the W
est 

R
oad A

rea, the M
ain W

aste A
rea, the O

ffice T
railer A

rea, the E
asem

ent A
rea, the 

B
ayou D

isposal A
rea, and C

R
 126 (form

erly know
n as Frontier Park R

oad).  T
his 

redefinition of the site boundary w
as based upon inform

ation available at the tim
e.  

Since the 1998 R
ecord of D

ecision A
m

endm
ent, tw

o additional areas have been 
identified – the C

R
 126 W

est A
rea and M

W
-109 A

rea.  A
s discussed previously (see 

response to Q
uestion 45), based on how

 w
aste w

as disposed at the site, it is unknow
n if 

additional w
aste disposal areas w

ill be identified in the future.  T
his being the case, the 

site boundary is reverting to the how
 it w

as defined in the 1991 R
ecord of D

ecision – 
approxim

ately 500 acres. 
 T

he follow
ing is in response to 1c. 

T
he E

PA
 has determ

ined, based on years of im
plem

enting num
erous rem

edial 
technologies, various studies, and other factors (i.e., hydrogeologic, contam

inant 
related), that in areas w

ere significant disposal has taken place, com
plete restoration of 

contam
inated groundw

ater at the site to the Federal D
rinking w

ater standards is 
technically im

practicable.   
 T

he follow
ing is in response to 1d. 

In regards to am
ending the site’s groundw

ater cleanup criteria, the ground w
ater 

cleanup criteria w
ere presented in the Proposed Plan on pages 6 -7 (G

round W
ater 

C
leanup C

riteria) and in T
able 1 of the Proposed Plan (G

round W
ater Protection 

Standards).  T
he m

ajority of the revised standards are Federal drinking w
ater standards 

(i.e., M
C

Ls).  For other detected contam
inants that did not have Federal drinking w

ater 
standards, the T

C
E

Q
 has recom

m
ended contam

inant specific T
ier O

ne Protective 
C

oncentration Lim
its.  T

he T
C

E
Q

 recom
m

ends these lim
its w

hen site-specific 
inform

ation is not available.   
 T

he follow
ing is in response to 1e. 

It is noted that E
PE

C
 Polym

ers, Inc. intends to im
plem

ent deed restrictions at both the 
C

R
 126 W

est A
rea and the B

ayou D
isposal A

rea consistent w
ith com

m
ercial/industrial 

criteria.  A
ccordingly, the R

O
D

 A
m

endm
ent w

ill be w
ritten to indicate that the soil 

cleanup criteria (either residential or non-residential), w
ill be applied at the specific 

area of the site based on its current land use.  If the current land use w
as to change from

 
residential to non-residential, the non-residential standards w

ould apply.   
 T

he follow
ing is in response to 1f.  

Since the 1998 R
O

D
 A

m
endm

ent, a significant change in the site’s current and 
anticipated land use has occurred for large portions of the site.  Specifically, the site’s 
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W
est R

oad A
rea, M

ain W
aste A

rea, O
ffice T

railer A
rea, and E

asem
ent A

rea, 
residential land use is longer reasonably anticipated.  L

yondell C
hem

ical C
om

pany has 
acquired these properties and w

ill restrict access to these areas so that residential use 
w

ill not occur.  In consideration of this fact, additional non-residential direct contact 
soil cleanup criteria w

ere developed.  In developing the new
 criteria, the E

PA
 and 

T
C

E
Q

 considered both T
C

E
Q

’s T
ier 1 C

om
m

ercial/Industrial Soil Protective 
C

oncentration Lim
its (PC

Ls) and a site specific exposure evaluation.  It w
as estim

ated 
that potential future exposures could result from

 road utility w
orkers, trespassers, fence 

construction/m
aintenance w

orkers, etc.  Som
e of the follow

ing assum
ptions w

ere used 
in the site specific w

orker evaluation: 
 • 

W
orker w

ill be involved in soil intrusive (i.e., digging) activities in 
im

pacted soils from
 0 –5 feet below

 ground surface; 
 

• 
W

orker w
ould be digging at the site for 90 days a year for 25 years 

(conservative assum
ption – not expected to occur); 

 
• 

Soil ingestion, inhalation, and derm
al exposure pathw

ays w
ere considered; 

 
• 

C
onservative assum

ptions for soil ingestion and inhalation w
ere used; 

 
• 

E
xposure concentrations w

ere calculated to equate to a 1 in 100,000 
chance of developing cancer; and 

 
• 

For com
pounds know

n not to cause cancer (i.e., naphthalene), risk derived 
soil cleanup concentrations w

ere calculated to estim
ate values that are 

unlikely to produce an adverse effect. 
 

In response to E
PE

C
 Polym

ers, Inc. request, the E
PA

 did evaluate the standard 
construction w

orker exposure assum
ptions discussed in E

PA
’s Supplem

ental G
uidance 

for D
eveloping Soil Screening Levels for Superfund Sites (O

SW
E

R
 9355.4-24, 

D
ecem

ber 2002).  A
dditionally, E

PA
 also evaluated the outdoor w

orker exposure 
assum

ptions, w
hich w

ere also discussed in E
PA

’s guidance docum
ent.  T

he follow
ing 

is a sum
m

ary of these exposure assum
ptions: 

 C
onstruction W

orker – T
his is a short-term

 adult receptor exposed to soil contam
inants 

during the w
ork day for the duration of a single construction project (typically a year or 

less).  If m
ultiple non-concurrent construction projects are anticipated, it is assum

ed 
that different w

orkers w
ill be em

ployed for each project.   
 O

utdoor W
orker – T

his is a long-term
 receptor exposed during the w

ork day w
ho is a 

full tim
e em

ployee of the com
pany operating on the site and w

ho spends m
ost of the 

w
orkday conducting m

aintenance outdoors.  T
he activities for this receptor (e.g., 

m
oderate digging, landscaping) typically involve on-site exposures to surface and 

shallow
 soils (at depths of zero to tw

o feet). 
 

C
ase 1:01-cv-00890-M

A
C

     D
ocum

ent 1196     F
iled 03/20/2007     P

age 109 of 171




R
esponsiveness Sum

m
ary 

 
Septem

ber 2006 
42 

E
xposure default factors used in calculating the soil cleanup criteria for the site 

specific, construction w
orker, and outdoor w

orker are presented in T
able 5. 

  
T

A
B

L
E

 5 
V

A
R

IO
U

S E
X

PO
SU

R
E

 FA
C

T
O

R
S 

 
D

efault E
xposure Factors 

Site Specific 
W

orker 
C

onstruction 
W

orker 
O

utdoor 
W

orker 
E

xposure Frequency (days/year) 
90 

250 
225  

E
xposure D

uration (years) 
25 

1 
25 

Soil Ingestion R
ate (m

illigram
s/day) 

360 
330 

100 
Inhalation R

ate (cubic m
eters/day) 

30 
20 

20 
B

ody W
eight (kilogram

s) 
70 

70 
70 

Lifetim
e (years) 

70 
70 

70 
 U

sing the various exposure factors presented above, soil cleanup criteria w
ere 

calculated to equate to a 1 in 100,000 chance of developing cancer.  T
hese calculated 

soil cleanup criteria values, in addition to the T
C

E
Q

’s T
ier 1 C

om
m

ercial/Industrial 
PC

Ls and the Proposed Plan N
on-R

esidential Soil rem
edial goals are present in T

able 6 
below

: 
  

T
A

B
L

E
 6 

C
A

L
C

U
L

A
T

E
D

 SO
IL

 C
L

E
A

N
U

P G
O

A
L

S 
 

E
PA

 Site Specific 
W

orker Scenario 
C

ontam
inant 

T
C

E
Q

 T
ier 1 

C
om

m
ercial 

Industrial 
PC

L 
(m

g/kg) 

Inhalation 
+ 

Ingestion 
(m

g/kg) 

Inhalation 
+ 

Ingestion 
+ D

erm
al 

(m
g/kg) 

E
PA

 
C

onstruction 
W

orker 
(m

g/kg) 

E
PA

 
O

utdoor 
W

orker 
(m

g/kg) 

E
PA

 
Proposed 

Plan 
(m

g/kg) 

B
enzene 

37 
40 

36 
175 

26 
36 

V
inyl 

C
hloride 

12 
8.9 

6 
86 

6 
10 

N
aphthalene 

190 
375 

375 
375 

375 
190 

Lead 
1600 

800 
800 

N
C

 
N

C
 

800 
 N

otes:  For lead, the U
S E

PA
 R

egion 6 uses a soil lead concentration lim
it of 800 m

g/kg for 
industrial w

orkers. 
 

m
g/kg  - m

illigram
s/kilogram

s 
 

N
C

 
- N

ot C
alculated 

For naphthalene – the saturation concentration is 375 m
g/kg. 
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A
s can be seen in T

able 6 above, using various exposure factors resulted in various 
calculated soil cleanup goals.  U

sing E
PA

’s construction w
orker exposure assum

ptions 
resulted in soil cleanup criteria w

hich are greater than that w
hich w

as presented in the 
Proposed Plan.  U

sing the outdoor w
orker exposure assum

ptions resulted in soil 
cleanup criteria for benzene and vinyl chloride w

hich are less than that w
hich w

as 
presented in the Proposed Plan.  It is im

portant to note that in selecting the soil cleanup 
criteria, the E

PA
 considered the fact that not all the chem

icals know
n to be present at 

the site w
ere evaluated in developing the soil cleanup criteria and that there are 

residents (adults and children) present at the site.  In addition, the soil cleanup num
bers 

w
ere selected taking into consideration the potential for contam

inant release to 
groundw

ater.  T
he E

PA
, in consultation w

ith the T
C

E
Q

, has decided to use the non-
residential soil cleanup criteria that w

ere presented in the proposed plan. 
 

 
60. 

E
PE

C
 Polym

ers, Inc. C
om

m
ent 2 

T
he Proposed Plan discusses the T

I D
em

onstrations com
pleted on behalf of L

yondell 
and E

PE
C

 Polym
ers and discusses the rem

edial activities to date for the M
ain W

aste 
A

rea, W
est R

oad A
rea, O

ffice T
railer A

rea, and E
asem

ent A
rea and the natural 

attenuation to date.  T
he plan observes that it has been estim

ated that it w
ould take up 

to 160 years and cost $80 m
illion to reach the site’s cleanup criteria and states that 

E
PA

 has m
ade a determ

ination that restoration of the ground w
ater is technically 

im
practicable and A

R
A

R
s “w

ill be w
aived for designated portions of the site”. 

Specific language should be included in the R
O

D
 A

m
endm

ent that E
PA

 has m
ade a 

sim
ilar determ

ination for the entire T
urtle B

ayou Superfund Site based on tw
o T

I 
dem

onstration studies and the consistency of the original R
em

edial Investigation site 
characterization and the supplem

ental studies since.  T
he site conditions and nature of 

the w
astes and lim

itations of available rem
edial technologies w

ould; therefore, apply to 
the site as a w

hole including the M
W

-109 A
rea w

here the investigations to date have 
docum

ented that residual w
aste m

aterial from
 the w

astes disposed betw
een 1969 and 

the m
id 1970s is found w

ithin the clays and silts and, therefore, their rem
oval via 

extraction or injection technologies w
ould be lim

ited by diffusion.  It is evident that it is 
not cost-effective to attem

pt to excavate and rem
ove all affected soil.  It is also evident 

that ground w
ater rem

ediation is not cost-effective since once rem
ediation is term

inated 
the constituent concentrations in the ground w

ater w
ill rebound to near pre-rem

ediation 
levels as long as a substantial portion of the residual w

aste m
aterials are found in the 

overlying clays and silts.  T
herefore, it is not technically practical to achieve the ground 

w
ater protection criteria for the site as a w

hole. 
  

E
PA

 R
esponse   

T
he E

PA
 has been determ

ined, based on years of im
plem

enting num
erous rem

edial 
technologies, various studies, and other factors (i.e., hydrogeologic, contam

inant 
related), that in areas w

ere significant past w
aste disposal has taken place, com

plete 
restoration of contam

inated groundw
ater at the site to the Federal D

rinking w
ater 

standards is technically im
practicable.  In regards to the M

W
-109 A

rea, data indicates 
that the area of groundw

ater contam
ination is lim

ited (based on the results of 
groundw

ater sam
pling conducted in surrounding perm

anent and tem
porary w

ells).  
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A
dditional studies are being planned to further evaluate the extent of soil contam

ination 
in this area.  A

n evaluation of all M
W

-109 inform
ation w

ill be used to determ
ine if 

rem
edial action is required to address the contam

ination.  If rem
edial action is required, 

it w
ill be docum

ented in a subsequent E
PA

 decision docum
ent.  C

onsideration of w
hat 

has been learned at the site w
ill certainly focus E

PA
’s efforts in identifying an 

appropriate rem
edy.  B

ecause the sam
e conditions w

hich prohibit com
plete restoration 

of ground w
ater to the Federal drinking w

ater standards in other areas of the site are 
also present in the M

W
-109 A

rea (i.e., hydrogeologic, contam
inant related), it is also 

not technically practicable to achieve the ground w
ater protection in the M

W
-109 A

rea. 
 

 61. 
E

PE
C

 Polym
ers Inc., C

om
m

ent 3 
M

r. R
oger Lee of the U

.S. G
eological Survey review

ed the T
I D

em
onstration and 

N
atural A

ttenuation A
ssessm

ent for the FW
R

A
 and concluded that natural attenuation 

has been effective at lim
iting plum

e m
igration in both the S1 and S2 Sands and that the 

plum
es in these sands are stable.  M

r. Lee also recom
m

ended against active rem
ediation 

or control m
easures in the S2 to avoid interfering w

ith the natural biological controls 
that have proven effective.  E

PE
C

 Polym
ers concurs w

ith M
r. Lee and disagrees w

ith 
com

m
ents from

 the T
C

E
Q

 that m
ight be read to im

ply that the R
O

D
 rem

edy for the 
FW

R
A

 should include active “rem
oval, rem

ediation, or controls.”  In further discussion 
w

ith the T
C

E
Q

, E
PE

C
 Polym

ers understands that the active rem
ediation and treatm

ent 
proposed for the m

ost affected soils overlying the S2 Sand in the FW
R

A
 w

ill satisfy the 
T

C
E

Q
’s desires since the proposed rem

edy w
ill in the long run reduce the m

ass flux 
into the S2 Sand. 
 E

PA
 R

esponse 
T

he E
PA

 recognizes that natural biological controls present at the site w
ill contribute to 

the long-term
 rem

edial action objective of m
aintaining stable or declining contam

inated 
ground w

ater plum
es.  G

round w
ater sam

pling w
ill be required to verify the status of 

ground w
ater plum

es.  If after the com
pletion of the tw

o-year transitional m
onitoring 

period and subsequent designation of the T
I groundw

ater zones, ground w
ater 

m
onitoring indicates that the extent of the ground w

ater contam
ination is expanding 

either vertically or horizontally beyond the T
I zones, additional studies w

ill be 
conducted as necessary to develop and evaluate contingency m

easures w
hich m

ay be 
required to address the expanding plum

e.  C
ontingent m

easures w
ill be determ

ined in 
part based on the rate of m

igration and contam
inant m

ass that has m
igrated from

 the 
area. 
 

 62. 
E

PE
C

 Polym
ers Inc. C

om
m

ent 4 
M

onitoring in the FW
R

A
 for both the S1 and S2 Sands has occurred since 1999 and 

am
ple data exist to dem

onstrate that natural attenuation has lim
ited plum

e m
igration. 

T
he 2006 A

m
ended R

O
D

 should, therefore, provide that ground w
ater m

onitoring w
ill 

be reduced in frequency to annually after tw
o m

ore years of quarterly m
onitoring unless 

E
PA

 determ
ines that the quarterly m

onitoring indicates m
ore frequent m

onitoring is 
necessary.  It should also state that annual m

onitoring w
ill be reduced in frequency after 
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year five to m
onitoring every five years unless E

PA
 determ

ines that the annual 
m

onitoring indicates that m
ore frequent m

onitoring is necessary.  Since the data to date 
as verified by M

r. Lee’s evaluations indicate plum
e stability in the FW

R
A

, it is not 
necessary for an open-ended period of m

ore frequent m
onitoring. In the interests of 

being cost-effective and providing efficiency in the process, the R
O

D
 should allow

 for 
the autom

atic reduction in the frequency of m
onitoring unless E

PA
 m

akes a 
determ

ination otherw
ise. 

 E
PA

 R
esponse 

E
PA

 concurs that the proposed frequency for ground w
ater m

onitoring is sufficient, 
unless E

PA
’s evaluation of the data indicates m

ore frequent sam
pling is required.   

   
63. 

E
PE

C
 Polym

ers, Inc. C
om

m
ent 5 

T
he Proposed Plan provides an overview

 of the discovery and investigations of the 
FW

R
A

.  T
he plan notes that “A

dditional investigations have been perform
ed in 2005 

…
on behalf of E

L PA
SO

 E
nergy.”  T

he proper entity nam
e is E

PE
C

 Polym
ers, Inc.; 

please correct this error.  T
he Proposed Plan also states that “T

he field pilot study 
dem

onstrated that the ISC
O

 m
echanical auger soil m

ixing technique is effective at 
liquefying the clayey soil and achieving a sm

all clod size…
is capable of auger m

ixing 
to a depth of 25 feet…

and is capable of injecting a chem
ical oxidant solution.”  T

he 
R

O
D

 should also m
ention that the previous site-specific bench-scale testing 

docum
ented in the D

ecem
ber 2, 2005 Supplem

ental Site Investigation, the available 
data in the technical literature, and recent pilot test data (provided under separate cover) 
dem

onstrate the effectiveness of oxidation of the site C
O

C
s. 

 E
PA

 R
esponse 

T
he R

O
D

 A
m

endm
ent w

ill identify E
PE

C
 Polym

ers Inc. as the entity responsible for 
conducting additional investigations in 2005.  T

he R
O

D
 A

m
endm

ent w
ill also m

ention 
the site-specific bench scale testing and field pilot test. 
 

 64. 
E

PE
C

 Polym
ers, Inc. C

om
m

ent 6 
T

he plan states that “E
PA

” is continuing to evaluate the area around M
W

-109.” 
A

dequate studies have been com
pleted by both E

PE
C

 Polym
ers and L

yondell that      
dem

onstrate the applicability and effectiveness of natural attenuation at the site. E
PA

 
should, therefore, identify natural attenuation as the rem

edy for the M
W

-109 A
rea and 

specify natural attenuation param
eters as w

ell as site C
O

C
s as part of its proposed 

m
onitoring for the M

W
-109 A

rea.  
 E

PA
 R

esponse  
 

See response to com
m

ent 60. 
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65. 
E

PE
C

 Polym
ers, Inc. C

om
m

ent 7 
T

he plan states that the site C
O

C
s for w

hich ground w
ater cleanup criteria are proposed 

“w
ere detected at elevated concentrations in the C

R
 126 W

est A
rea”.  It should be 

noted that these C
O

C
s w

ere also found at m
ultiple disposal locations elsew

here at the 
T

urtle B
ayou Superfund Site.  

  
E

PA
 R

esponse 
T

he contam
inants detected in the C

R
 126 W

est A
rea w

ere not exclusive to this area but 
w

ere in fact found in m
ultiple locations throughout the site. 

  
66. 

E
PE

C
 Polym

ers, Inc. C
om

m
ent 8 

T
he plan includes a section entitled “C

R
 126 W

est A
rea T

echnical Im
practicability 

D
eterm

ination” (on page 8) that provides a sum
m

ary of the E
PE

C
 Polym

ers’ T
I 

D
em

onstration.  T
his language should be augm

ented to include the explicit statem
ent 

that “E
PA

 has determ
ined that it is technically im

practicable to clean up the FW
R

A
.”  

T
he text says that three factors (hydrogeologic, contam

inant related, and rem
ediation 

system
 inadequacies) “w

ork to preclude the tim
ely cleanup of contam

inated ground 
w

ater” and that “A
s has been dem

onstrated by the rem
edial efforts that has (sic) taken 

place in other areas of the site, the com
bination of…

 (these) factors have lim
ited the 

effectiveness of num
erous rem

edial approaches to attaining com
plete restoration of 

contam
inated soils and the underlying aquifers. 

 E
PA

 R
esponse   

 T
he R

O
D

 A
m

endm
ent w

ill state that the E
PA

 has determ
ined, based on years of 

im
plem

enting num
erous rem

edial technologies, various studies, and other factors (i.e., 
hydrogeologic, contam

inant related), that in areas w
ere disposal has taken place, 

including the C
R

 126 W
est A

rea, M
W

-109 A
rea, W

est R
oad A

rea, M
ain W

aste A
rea, 

O
ffice T

railer A
rea, and E

asem
ent A

rea, com
plete restoration of contam

inated 
groundw

ater to the Federal D
rinking w

ater standards is technically im
practicable.    

  67. 
E

PE
C

 Polym
ers, Inc. C

om
m

ent 9 
T

he rem
edy for the FW

R
A

 is described as including several elem
ents; please note that 

the description includes “artifact” language from
 a draft R

em
edial A

ction Plan for the 
FW

R
A

 that referred to tw
o different options at the tim

e under consideration for the 
FW

R
A

, one of w
hich included excavation as an elem

ent of the FW
R

A
 rem

edy.  T
o 

avoid confusion the description should be revised in the R
O

D
 am

endm
ent to elim

inate 
references to excavation in the context of the FW

R
A

. 
  

E
PA

 R
esponse  

T
he R

O
D

 A
m

endm
ent w

ill include a discussion of the selected rem
edy for the FW

R
A

.  
E

xcavation w
ill not be included as a rem

edy com
ponent for the FW

R
A

. 
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68. 
E

PE
C

 Polym
ers, Inc. C

om
m

ent 10 
T

he am
endm

ent to the R
O

D
 should describe the proposed rem

edy as entailing:  
a. 

T
he use of augers to m

ix soils in a central area of the FW
R

A
 “to a depth of 25 

feet w
ith a chem

ical oxidant” to treat the m
ost affected soils and a portion of the 

S1 shallow
 zone and “using lim

e, cem
ent, or fly ash to strengthen the soils”. 

b. 
Please note that the rem

ediation area m
ay vary from

 that show
n on Figure 4, 

based on recent discussions regarding the need for additional sam
pling.  T

here-
fore, the R

O
D

 should sim
ply reference that the central disposal areas in the 

FW
R

A
 w

ill be treated. 
c. 

Please also note that the description of the air em
ission control should be 

revised from
 that stated.  Instead of installing a tem

porary cover w
ith an exhaust 

system
 to capture vapors that “w

ould cover the excavation (sic) area or cover 
the bottom

 of the augers used for ISC
O

 via m
echanical soil m

ixing,” the text 
should refer to a “a vapor capture system

 that w
ill route vapors from

 the auger 
m

ixing to a treatm
ent or adsorption system

 (such as therm
al oxidizer or 

activated carbon).” 
d. 

T
he reference to “installing security fencing around the area” should be revised 

to refer to installing tem
porary security fencing around the active rem

ediation 
area (to avoid) the im

pression that perm
anent fencing w

ill be constructed 
around the FW

R
A

); it is evident that such fencing is not aesthetically desirable 
based on public com

m
ents during the public m

eeting and is not necessary given 
the conservation nature of the exposure scenarios evaluated by E

PA
. 

e. 
T

em
porary rerouting or replacing the country road around the “excavation 

(sic)/treatm
ent area” should be revised to om

it the reference to excavation. 
f. 

“Placing tem
porary berm

s along the up gradient side of the central source area 
and/or using a staggered rem

ediation approach to reduce the am
ount of storm

 
w

ater to be m
anaged as contact w

ater” should be revised to refer only to 
“tem

porary berm
s around the active rem

ediation area” (om
itting the reference to 

staggered rem
ediation). 

g. 
O

m
it the w

ord “long-term
” from

 the reference to “H
ydro-m

ulch seeding of the 
disturbed area to provide long-term

 erosion control.”  H
ydro-m

ulching is a 
short-term

 erosion control m
easure and the natural ability of the area to re-

vegetate as has occurred throughout the site w
ill provide long-term

 erosion 
control. 

h. 
“C

om
pleting a new

 roadw
ay round the area” should be revised to refer to “a 

new
 roadw

ay after active rem
ediation has been com

pleted.” 
i. 

“Im
plem

enting institutional controls through either obtaining property 
ow

nership or restrictive covenants for the property necessary to im
plem

ent the 
rem

edy and protect hum
an health and the environm

ent.  R
estrictions w

ill be 
placed that w

ill prohibit the installation of drinking w
ater w

ells that m
ay 

contribute to plum
e m

ovem
ent or result in exposure.  T

he restrictions w
ill also 

prohibit excavations in the C
R

 126 W
est A

rea w
ithout prior approval.  T

he 
area(s) in w

hich restrictions regarding drinking w
ater w

ells or prohibition of 
excavation are to be placed are not show

n or described.  A
 reference should be 

m
ade that these restrictions w

ill be instituted w
ithin the areas defined as the C

R
 

126 W
est and B

D
A

 and to the extent practicable outside of these areas w
ithin a 
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distance of 1000 feet.  It w
ill not be necessary to purchase all ground w

ater 
rights or institute ground w

ater use restrictions throughout the target area 
outside the current plum

e as long as long-term
 m

onitoring is perform
ed since 

the m
onitoring w

ill provide an early w
arning system

 that ground w
ater use 

outside of the rem
ediation areas is influencing plum

e m
igration.  Such 

m
onitoring w

ill provide am
ple tim

e to address the situation before exposure 
occurs. 

 E
PA

 R
esponse 

        
T

he follow
ing is in response to 10d 

If residual contam
ination rem

ains in areas at levels that w
ould preclude unrestricted 

use, institutional controls w
ill be required to lim

it potential exposure to affected ground 
w

ater and soil. 
  69. 

E
PE

C
 Polym

ers, Inc. C
om

m
ent 11 

T
he section on the rem

edy am
endm

ent for the B
D

A
 on pages 9-11 includes discussion 

of the past rem
edy, the recent T

etra T
ech investigation, and identifies the follow

ing 
constituents as exceeding E

PA
 R

egion 6 m
edium

-specific screening levels (M
SSLs) for 

residential soil: benzene, m
ethyl chloride, benzo(a)pyrene, arsenic, and iron.  It notes 

that “V
O

C
s have not been detected above their Federal drinking w

ater standards in the 
last four sam

pling rounds” as show
n on T

able 3 attached to the plan.  It states that 
based on these sam

pling results E
PA

 is proposing a new
 rem

edy for the B
D

A
.  W

e 
recom

m
end the follow

ing changes to the description of the proposed rem
edy: 

a. 
R

evise the statem
ent that “Lim

ited E
xcavation of up to 300 cubic yards…

to 
reduce the m

ass of residual w
aste constituents that could diffuse into the 

shallow
 ground w

ater” to elim
inate the phrase “that could diffuse into the 

shallow
 ground w

ater” and add “if necessary to achieve com
m

ercial/industrial 
criteria based on a statistical evaluation utilizing a 95%

 confidence level based 
on the existing data.” 

b. 
“O

ff-site disposal of the excavated soils” can be m
odified to add “at a perm

itted 
treatm

ent facility. 
c. 

N
o change to “R

un-off and run-on control and hydro-m
ulching as m

ay be 
w

arranted to address potential erosion.” 
d. 

“Plugging or conversion of nearby w
ater w

ells into m
onitoring w

ells.”  W
e 

suggest that E
PA

 m
odify this to refer to the “three” nearest private w

ells. 
e. 

O
m

it the reference to fencing by deleting the w
ords “and fencing” in the 

follow
ing based on the public com

m
ents at the A

pril 17, 2006 public m
eeting:  

“Institutional controls and fencing to lim
it potential exposure to affected ground 

w
ater and soil.” 

  
E

PA
 R

esponse 
 

T
he follow

ing is in response to 11d  
T

he w
ater w

ells referred to include the w
ater w

ells presently located on the B
ayou 

D
isposal A

rea and potentially those w
ells located on nearby properties. 
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70. 
E

PE
C

 Polym
ers, Inc. C

om
m

ent 12 
T

he section entitled “T
W

O
-Y

E
A

R
 T

R
A

N
SIT

IO
N

A
L M

O
N

IT
O

R
IN

G
 PE

R
IO

D
” 

should be revised as follow
s: 

a. 
O

m
it the phrase “occurring in the aquifer” and add the w

ords “w
here stability 

has not yet been dem
onstrated (i.e., w

here active rem
ediation of ground w

ater 
w

as recently discontinued)” in the follow
ing discussion:  “Prior to defining the 

T
I groundw

ater zones at the site, a tw
o-year transitional m

onitoring period w
ill 

occur.  T
he goal…

is to establish the…
plum

e baselines for evaluate (sic) the 
natural attenuation processes”…

”E
valuation of this inform

ation w
ill lead to a 

better understanding of natural biodegradation processes [om
it “occurring in the 

aquifer”] and their effect on further contam
inant reduction.  T

he prim
ary …

 
objective w

ill be to dem
onstrate that the plum

es are stable or declining in nature 
[insert: “w

here stability has not yet been dem
onstrated (i.e., w

here active 
rem

ediation of ground w
ater w

as recently discontinued)”] and that there is no 
risk to receptors…

It is anticipated that the T
I zones w

ill encom
pass the 

historical extent of the ground w
ater plum

es.” 
  

E
PA

 R
esponse 

T
he tw

o year m
onitoring program

 has already begun in W
est R

oad A
rea, M

ain W
aste 

A
rea, O

ffice T
railer A

rea, and E
asem

ent A
rea.  Follow

ing com
pletion of the active 

rem
edy im

plem
entation in the C

R
 126 W

est A
rea, a tw

o-year m
onitoring program

 w
ill 

begin in this area.  A
dditional ground w

ater m
onitoring in the B

ayou D
isposal A

rea is 
not planned.   

  71. 
E

PE
C

 Polym
ers, Inc. C

om
m

ent 13 
T

he section entitled “D
E

SC
R

IPT
IO

N
 O

F SIG
N

IFIC
A

N
T

 D
IFFE

R
E

N
C

E
S A

N
D

 
N

E
W

 A
LT

E
R

N
A

T
IV

E
S” states the follow

ing should be revised as noted below
: 

 a. 
A

s currently w
orded the plan states that the proposed R

O
D

 A
m

endm
ent w

ill         
expand the definition of the site to include C

R
 126 W

est A
rea and the area          

around M
W

-109.  It should say that the definition of the Superfund Site                      
w

ill be expanded to encom
pass 500 acres of the original 1991 R

O
D

. 
 b. 

U
nder the subtitle “T

R
E

A
T

M
E

N
T

 C
O

M
PO

N
E

N
T

S”, the plan states that            
the preferred treatm

ent alternative for the C
R

 126 W
est A

rea is ISC
O

                       
m

echanical auger soil m
ixing to “lim

it the am
ount of contam

inants                       
reaching the ground w

ater.”  In a separate paragraph that does not                       
specifically m

ention the C
R

 126 W
est A

rea it states that in regards to T
I                       

w
aiver zones (plural), if m

onitoring indicates “that the extent…
is                       

expanding, additional contingent T
R

E
A

T
M

E
N

T
 com

ponents m
ay be                        

required to address the expanding plum
e.”  E

PE
C

 Polym
ers agrees w

ith                        
the trigger of an expanding plum

e but objects to the im
plied requirem

ent                        
that any contingent response includes treatm

ent.  T
here is no reason to                        

include further treatm
ent if it w

ill not be effective. 
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c.    
O

n page 14 under the subtitle “R
E

M
E

D
IA

L O
B

JE
C

T
IV

E
S” the plan states that 

“A
s discussed in the Proposed Plan, restoration of the im

pacted ground w
ater 

and overlying soils has been determ
ined to be technically im

practicable.”  T
he 

context of this statem
ent if not stated but should be revised to clearly indicate 

that the context is to the Superfund Site in its entirety, consistent w
ith the 

subsequent text that states in reference to the site in general:  the “…
rem

edial 
objectives w

ill be m
odified as follow

s.” 
 

� 
For areas designated at T

I Zones, the “objective is to m
aintain stable or 

declining…
plum

es and to prevent exposure to contam
inants exceeding 

the soil or ground w
ater cleanup criteria.” 

 � 
For areas outside of T

I Z
ones, the “rem

edial goal” is to protect the 
ground w

ater from
 degradation…

” 
 

d.    
O

n page 15, it is noted that there has been a significant change in the current 
and anticipated land use w

here L
yondell has purchased property.  “In these 

areas, residential land use w
ill be precluded.  A

lso in these areas, use of the 
property w

ill be tightly restricted.  In the C
R

 126 W
est A

rea, the proposed 
rem

edy is dependent on the ability to institute sim
ilar controls.”  E

PE
C

 takes 
exception to this statem

ent, since it suggests that institutional controls cannot be 
im

plem
ented successfully in this area.  E

PE
C

 Polym
ers had already initiated 

contacts w
ith landow

ners regarding sale or deed restrictions that allow
 E

PE
C

 
Polym

ers to purchase the properties or ground w
ater rights and/or provide land 

use restrictions assum
ing E

PA
 and E

PE
C

 Polym
ers execute a m

utually 
agreeable C

onsent D
ecree. 

  
E

PA
 R

esponse 
 

T
he follow

ing is in response to 13a 
 

See response 59-1b. 
  

T
he follow

ing is in response to 13b 
If ground w

ater m
onitoring results indicate that the extent of ground w

ater 
contam

ination is expanding, additional contingency m
easures m

ay be required to 
address the expanding plum

e.  Such contingent m
easures m

ay include one or 
m

ore of the follow
ing: 

 • 
Plugging of w

ells and installation of replacem
ent w

ells; 
• 

M
onitored natural attenuation; 

• 
G

round w
ater pum

ping potentially w
ith in situ biorem

ediation (e.g., via 
nutrient injection); 

• 
In situ ground w

ater sparging or air stripping; 
• 

T
he injection of nutrients to enhance natural attenuation; 

• 
A

dditional excavation and/or in situ chem
ical oxidation to reduce 

contam
inant m

ass; or 
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• 
Installation of a slurry w

all, reactive barrier, horizontal grouting, or other 
containm

ent structure. 
 

A
ny contingent response to be im

plem
ented w

ill be determ
ined based on the rate 

and contam
inant m

ass that has m
igrated from

 the area. 

 

72. 
E

PE
C

 Polym
ers, Inc. C

om
m

ent 14 
In the section entitled ‘E

V
A

LU
A

T
IO

N
 O

F A
LT

E
R

N
A

T
IV

E
S”, the various 

rem
ediation areas are discussed under subheadings that correspond to E

PA
’s nine 

evaluation criteria. 
 a. 

T
he T

I W
aiver language m

akes reference “For areas designated                          
technical im

practical zones.”  A
gain the plan to create specifically a T

I  
    

Zone in the C
R

 126 W
est A

rea is not explicit and the language should                             
be m

odified to explicitly include the C
R

 126 W
est A

rea as an area                             
w

here a T
I w

aiver w
ill be established. 

 b. 
In the context of the L

yondell rem
ediation areas the statem

ent is m
ade           

that “T
he evaluations did find that m

onitored natural attenuation should be 
sufficient to prevent plum

e expansion beyond the areas previously im
pacted.”  

T
here should be a sim

ilar statem
ent that natural attenuation has been 

dem
onstrated to be effective in creating plum

e stability in the C
R

 126 W
est 

A
rea and that indicates E

PA
 agreem

ent that natural attenuation in the C
R

 126 
W

est A
rea is sufficient to prevent m

igration in the future for both the S1 and S2 
Sands. 

   
E

PA
 R

esponse 
 

T
he follow

ing is in response to 14b 
T

he E
PA

 recognizes that natural attenuation at the site w
ill contribute to the long-term

 
rem

edial action objective of m
aintaining stable or declining contam

inated ground w
ater 

plum
es.  G

round w
ater m

onitoring w
ill be required to verify that the ground w

ater 
plum

es are not expanding and that dow
n-gradient receptors are not im

pacted.   
 

 
 73. 

E
PE

C
 Polym

ers, Inc. C
om

m
ent 15 

T
he section entitled “SU

M
M

A
R

Y
 O

F T
H

E
 PR

E
FE

R
R

E
D

 A
LT

E
R

N
A

T
IV

E
”  

 
m

akes reference to four areas:  C
R

 126 W
est, B

D
A

, M
ain W

aste A
rea V

ault,  
 

and “T
I areas”.  T

he plan sum
m

ary should be m
odified to note that: 

 a. 
M

echanical auger m
ixing w

ith ISC
O

 is the preferred rem
edy for the C

R
  

     
126 W

est A
rea because natural attenuation and plum

e stability have  
      

been dem
onstrated in the C

R
 126 W

est A
rea. 

 b. 
O

m
it the statem

ent that “C
ontam

inated soil identified in the site’s B
ayou       

D
isposal A

rea that exceeded the rem
edial goals w

ill be excavated and  
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disposed of offsite” to read that “U
p to 300 cubic yards of soil w

ill be  
     

excavated and disposed of offsite at a perm
itted treatm

ent facility as     
necessary to statistically achieve the com

m
ercial/industrial rem

edial goals in 
accordance w

ith E
PA

’s guidance for ascertaining com
pliance w

ith cleanup 
goals.  E

PE
C

 does not propose to excavate m
ore than 300 cubic yards of soil 

and dispose of it at a perm
itted treatm

ent facility. 
c. 

T
he T

I language is “A
 determ

ination has been m
ade that attainm

ent of the site’s 
rem

edial action goals is technically im
practicable for A

R
E

A
S of the site.” 

A
gain the reference is general and should specifically reference the FW

R
A

 as 
w

ell as the entire site for clarity. 
  

E
PA

 R
esponse 

 
T

he follow
ing is in response to 15a 

M
echanical auger m

ixing w
ith ISC

O
 is the preferred rem

edy for the C
R

 126 W
est A

rea 
because it has been dem

onstrated to be effective at treating site-specific contam
inants. 

  74. 
E

PE
C

 Polym
ers, Inc. C

om
m

ent 16 
N

o m
ention is m

ade of w
hat w

ould be required in term
s of perform

ance standards or 
soils sam

pling before or after the rem
edy or in the context of verifying that soils m

eet 
the com

m
ercial/industrial or residential standards.  T

he R
O

D
 should specifically note 

that sufficient sam
pling has been com

pleted in the C
R

 126 W
est A

rea and B
D

A
 to 

docum
ent w

here com
m

ercial/industrial rem
edial goals have been achieved and that no 

additional pre- or post-rem
edy sam

pling for this purpose is necessary even if a 
residential use scenario applies. 
 E

PA
 R

esponse 
T

he soil perform
ance standards w

ere presented on pages 7 - 8 of the proposed plan and 
in T

able 2 (attached to the Proposed Plan).  In regards to the verification of soil 
perform

ance standards, sufficient data m
ust be presented to docum

ent w
hether soil 

chem
ical concentrations are statistically below

 a cleanup standard or A
R

A
R

.  If it can 
be can be reasonably concluded that the rem

aining soil or treated soil at a site has 
concentrations that are statistically less (e.g., utilizing a 95%

 confidence level) than the 
relevant cleanup standards then the site can be judged to be protective of hum

an health 
and the environm

ent.  E
PA

’s guidance docum
ent, M

ethods for E
valuating the 

A
ttainm

ent of C
leanup Standards V

olum
e 1: Soils and Solid M

edia (E
PA

 230/02-89-
042, February 1898), describes m

ethods for testing w
hether soil chem

ical 
concentrations at a site are statistically below

 a cleanup standard or A
R

A
R

.  
  75. 

E
PE

C
 Polym

ers, Inc. C
om

m
ent 17 

T
he tables and figures for the R

O
D

 should be m
odified.  T

he Proposed Plan’s attached 
tables include only som

e of the S1 W
ells and no S2 W

ells and no boring locations w
ere 

show
n on the FW

R
A

 figure.  T
o illustrate the extent of the investigation efforts to date 

the tables and figures should be m
ore com

prehensive in their scope sim
ilar to the figure 

for the B
D

A
. 
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E

PA
 R

esponse 
T

he R
ecord of D

ecision w
ill include m

ore detailed inform
ation than w

as presented in 
the Proposed Plan.   A

dditionally, the A
dm

inistrative R
ecord includes docum

ents that 
the E

PA
 considered or relied on in selecting the response action at the site. 

 76. 
E

PE
C

 Polym
ers, Inc. C

om
m

ent 18 
B

ased upon the w
ork that E

PE
C

 Polym
ers and others have com

pleted, as docum
ented 

in the Supplem
ental Site Investigation/A

lternative E
valuation R

eport (SSI-A
E

R
), the 

Supplem
ental D

ata R
eport (SD

R
), the T

echnical Im
practicability D

em
onstration, and 

the C
R

 126 W
est A

rea R
em

edial A
ction Plan, the nature and extent of affected m

edia 
in the C

R
 126 W

est A
rea is w

ell characterized.  D
uring the course of com

pleting 
num

erous borings and m
onitor w

ells and of sam
pling ground w

ater since 1999, there 
has been no visual or other direct evidence for the presence of residual and/or 
recoverable N

A
PL in the C

R
 126 W

est and the relative C
O

C
 levels in the surficial soils 

have been w
ell characterized; no further sam

pling for this purpose is necessary in the 
C

R
 126 W

est A
rea.  G

iven the extensive site investigation activities in the area, E
PA

 
should include a statem

ent in the 2006 R
O

D
 am

endm
ent that E

PA
 has concluded there 

is no need for additional site investigation activities or sam
pling as part of the rem

edy 
for the purpose of determ

ining w
hat areas m

eet the proposed soil cleanup goals in 
either the FW

R
A

 or the B
D

A
. 

  
E

PA
 R

esponse 
 

See response to com
m

ent 74. 
 77. 

E
PE

C
 Polym

ers, Inc. C
om

m
ent 19 

R
elative to the FW

R
A

, E
PA

 m
ay w

ish to m
ake reference to Figures 2-1 through 2-5 

from
 the SSI/A

E
R

 to illustrate the location of over 200 soil borings, soil gas probe 
borings, C

PT
 borings, M

IP borings, and m
onitor w

ells that have been com
pleted in the 

C
R

 126 W
est A

rea.  A
s part of this field effort, approxim

ately 1000 soil and ground 
w

ater sam
ples have been collected and analyzed for constituents of concern.  N

um
erous 

m
aps illustrating the extent of affected m

edia are provided in the above referenced 
reports. 

  
E

PA
 R

esponse 
 

See response to com
m

ent 75. 
 78. 

E
PE

C
 Polym

ers C
om

m
ent 20 

R
elative to the B

D
A

, T
etra T

ech E
M

 on behalf of the E
PA

 developed and im
plem

ented 
a random

, stratified sam
pling that—

w
hen com

bined w
ith the data from

 the previous 
E

PA
 investigation and investigations by others—

provides am
ple data for characterizing 

the m
ean C

O
C

 concentrations in the B
D

A
 and elim

inate the need for future sam
pling to 

assess attainm
ent w

ith the residential or com
m

ercial/industrial rem
edial goals in the 

B
D

A
. 

 E
PA

 R
esponse  

 
See response to com

m
ent 74. 
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1 

PR
E

A
M

B
L

E
 

 
The purpose of this docum

ent is to provide the public w
ith an index to the A

dm
inistrative 

R
ecord File (A

R
 File) for the U

.S. Environm
ental Protection A

gency’s (EPA
) selected rem

edial 
action to respond to conditions at the Petro-C

hem
ical System

s Incorporated Superfund Site (the 
“Site”). This adm

inistrative index supplem
ents the A

dm
inistrative R

ecords for the R
ecord of 

D
ecision docum

ents dated M
arch 27, 1987, Septem

ber 6, 1991, A
pril 1, 1998, and the R

em
edial 

A
dm

inistrative R
ecord dated A

pril 12, 2006; EPA
’s action is authorized by the C

om
prehensive 

Environm
ental R

esponse, C
om

pensation, and Liability A
ct (C

ER
C

LA
), 42 U

.S.C
. Section 9601 et 

seq.   
 

Section 113 (j)(1) of  C
ER

C
LA

, 42 U
.S.C

. Section 9613 (j)(1), provides that judicial review
 

of  the adequacy of a C
ER

C
LA

 response action shall be lim
ited to the A

dm
inistrative R

ecord (A
R

).  
Section 113 (k)(1) of C

ER
C

LA
, 42 U

.S.C
. Section 9613 (k)(1), requires the EPA

 to establish an A
R

 
upon w

hich it shall base the selection of its rem
edial actions.  A

s the EPA
 decides w

hat to do at the 
site of a release of hazardous substances, it com

piles docum
ents concerning the site and it’s decision 

into an “A
R

 File.”  This m
eans that docum

ents m
ay be added to the A

R
 File from

 tim
e to tim

e.  
A

fter the EPA
 R

egional A
dm

inistrator or the A
dm

inistrator’s delegate signs the A
ction 

M
em

orandum
 or the R

ecord of D
ecision m

em
orializing the selection of the action, the docum

ents 
w

hich form
 the basis for the selection of the response action are then know

n as the A
dm

inistrative 
R

ecord “A
R

.” 
 

Section 113(k)(1) of  C
ER

C
LA

 requires the EPA
 to m

ake the A
R

 File available to the public 
at or near the site of the response action.  A

ccordingly, the EPA
 has established a repository w

here 
the A

R
 File m

ay be review
ed near the Site at: 

 
Liberty Public Library 

1710 Sam
 H

ouston, Liberty, TX
  77575 

Telephone: (409) 336-8901 
C

ontact: M
s. D

ana A
bsher 

 
and  

 
Texas C

om
m

ission on Environm
ental Q

uality  
C

om
m

unity R
elations Section  

12100 Park 35 C
ircle 

A
ustin, Texas 

C
ontact: Joe Shields 

Telephone: (512) 239-2463 or (800) 633-9363 
 

The public also m
ay review

 the A
R

 File at the EPA
 R

egion 6 office in D
allas, Texas, by 

contacting the R
em

edial Project M
anager at the address listed below

.  The A
R

 File is available for 
public review

 during norm
al business hours.  The A

R
 File is treated as a non-circulating reference 

docum
ent.  A

ny docum
ent in the A

R
 File m

ay be photocopied according to the procedures used at 
the repository or at the EPA

 R
egion 6 office.  This index and the A

R
 File w

ere com
piled in 

accordance w
ith the EPA

’s Final G
uidance on A

dm
inistrative R

ecords for Selecting C
ER

C
LA

 
R

esponse A
ctions, O

ffice of Solid W
aste and Em

ergency R
esponse (O

SW
ER

) D
irective N

um
ber 

9833.3A
1 (D

ecem
ber 3, 1990).  
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2 

D
ocum

ents listed as bibliographic sources for other docum
ents in the A

R
 File m

ight not be 
listed separately in the index.  W

here a docum
ent is listed in the index but not located am

ong the 
docum

ents w
hich the EPA

 has m
ade available in the repository, the EPA

 m
ay, upon request, include 

the docum
ent in the repository or m

ake the docum
ent available for review

 at an alternate location.  
This applies to docum

ents such as verified sam
pling data, chain of custody form

s, guidance and 
policy docum

ents, as w
ell as volum

inous site-specific reports.    It does not apply to docum
ents in 

EPA
’s confidential file. (C

opies of guidance docum
ents also can be obtained by calling the 

R
C

R
A

/Superfund/Title 3 H
otline at (800) 424-9346.)  

  These requests should be addressed to: 
 

C
hris V

illarreal  
R

em
edial Project M

anager 
U

.S. EPA
 R

egion 6 
1445 R

oss A
venue 

D
allas, Texas 75202-2733 

(214) 665-8529 
 

The EPA
 response selection guidance com

pendium
 index has not been updated since  

M
arch 22, 1991 (see C

ER
C

LA
 A

dm
inistrative R

ecords: First U
pdate of the C

om
pendium

 of 
D

ocum
ents U

sed for Selecting C
ER

C
LA

 R
esponse A

ctions [M
arch 22, 1991]); accordingly, it is not 

included here. M
oreover, based on resource considerations, the R

egion 6 Superfund D
ivision 

D
irector has decided not to m

aintain a R
egion 6 com

pendium
 of response selection guidance.  

Instead, consistent w
ith 40 C

FR
 Section 300.805(a)(2) and 300.810(a)(2) and O

SW
ER

 D
irective N

o. 
9833.3A

-1 (page 37), the A
R

 File Index includes listings of all guidance docum
ents w

hich m
ay form

 
a basis for the selection of the response action in question. 
 

The docum
ents included in the A

R
 File index are arranged predom

inantly in chronological 
order.  The A

R
 File index helps locate and retrieve docum

ents in the file.  It also provides an 
overview

 of the response action history.  The index includes the follow
ing inform

ation for each 
docum

ent: 
 · 

D
oc ID

- The docum
ent identifier num

ber. 
· 

D
ate - The date the docum

ent w
as published and/or released. “01/01/2525" m

eans no 
date w

as recorded. 
· 

Pages - Total num
ber of printed pages in the docum

ent, including attachm
ents. 

· 
T

itle - D
escriptive heading of the docum

ent. 
· 

D
ocum

ent T
ype - G

eneral identification, (e.g. correspondence, R
em

edial Investigation 
R

eport, R
ecord of D

ecision.) 
· 

A
uthor - N

am
e of originator, and the nam

e of the organization that the author is 
affiliated w

ith. If either the originator nam
e or the organization nam

e is not identified, 
then the field is captured w

ith the letters “N
/A

”. 
· 

A
ddressee- N

am
e and affiliation of the addressee. If either the originator nam

e or the 
organization nam

e is not identified, then the field is captured w
ith the letters “N

/A
”. 
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D
Title:

D
oc Type:

R
E

C
O

R
D
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F D

E
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N
 / A

M
E

N
D

M
E
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E
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T E
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E
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C
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N
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N
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O
N

E
,  

N
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N
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000058

B
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D
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Pages:
R

E
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O
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D
 O

F D
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IS
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Title:
D

oc Type:
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E
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O
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D
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F D
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C
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N

 / A
M

E
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D
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E
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T
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rganization
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E
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.S

. E
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N
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N
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B
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D

ate:
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Pages:
G

U
ID

A
N

C
E
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R

 E
V

A
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A
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G
 TH

E
 TE

C
H

N
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A
L IM

P
R

A
C
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F G

R
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U
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R
 

R
E

S
O
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N

 - IN
TE

R
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A
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D
oc Type:
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C
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E
E
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N
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C
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N
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E

N
C

Y
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N
O

N
E
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